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These Supplements to the NOD are effective upon receipt.

/H. William Woo^ Head
Manned Flight Operations Division
Goddard Space Flight Center

Royc .̂ Olson, Colonel USAFDOD .Manned Spacecraft
Supifort Office (DDMS)

D a t e : M a y 2 1 , 1 9 6 9 D a t e : M a y 7 . 1 9 6 9

J . J r . , H e a d ( " \
Operations Support Branch
Manned Spacec ra f t Cen te r

D a t e : M a y 7 . 1 9 6 9
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PDC/ISI CHECK LIST

This check list is included as a convenience for determining by which PDC's and ISI's
this particular set of supplements has been amended.

S e c t . * I n i t i a l s S e c t . * I n i t i a l s S e c t . * I n i t i a l s

P D C 1 P D C 3 1 I S I 11

P D C 2 P D C 3 2 I S I 1 2

P D C 3 P D C 3 3 I S I 1 3

P D C 4 P D C 3 4 I S I 1 4

P D C 5 P D C 3 5 I S I 1 5

P D C 6 P D C 3 6 I S I 1 6

P D C 7 P D C 3 7 I S I 1 7

P D C 8 P D C 3 8 I S I 1 8

P D C 9 P D C 3 9 I S I 1 9

P D C 1 0 P D C 4 0 I S I 2 0

P D C 1 1 P D C 4 1 I S I 2 1

P D C 1 2 P D C 4 2 I S I 2 2

P D C 1 3 P D C 4 3 I S I 2 3

P D C 1 4 P D C 4 4 I S I 2 4

P D C 1 5 P D C 4 5 I S I 2 5

P D C 1 6 P D C 4 6 I S I 2 6

P D C 1 7 P D C 4 7 I S I 2 7

P D C 1 8 P D C 4 8 I S I 2 8

P D C 1 9 P D C 4 9 I S I 2 9

P D C 2 0 P D C 5 0 I S I 3 0

P D C 2 1 I S I 1 I S I 3 1

P D C 2 2 I S I 2 I S I 3 2

P D C 2 3 ISI 3 I S I 3 3

P D C 2 4 ISI 4 I S I 3 4

P D C 2 5 I S I 5 I S I 3 5

P D C 2 6 I S I 6 I S I 3 6

P D C 2 7 I S I 7 I S I 3 7

P D C 2 8 I S I 8 I S I 3 8

P D C 2 9 I S I 9 I S I 3 9

P D C 3 0 I S I 1 0 I S I 4 0

*The section(s) affected and initials of the person incorporating a change should be
entered on the lines provided when the change has been incorporated into this docu
ment. N/A should be entered in the Sect, column if a change is received which does
no t a f fec t t hese m iss ion supp lemen ts .
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PDC/ISI CHECK LIST (cont)

S e c t . * I n i t i a l s S e c t . * I n i t i a l s S e c t . * I n i t i a l s
I S I 4 1 I S I 7 4 I S I 1 0 7
I S I 4 2 I S I 7 5 I S I 1 0 8
I S I 4 3 I S I 7 6 I S I 1 0 9
I S I 4 4 I S I 7 7 I S I 1 1 0
I S I 4 5 I S I 7 8 I S I 1 1 1
I S I 4 6 I S I 7 9 I S I 1 1 2
I S I 4 7 I S I 8 0 I S I 1 1 3
I S I 4 8 I S I 8 1 I S I 1 1 4
I S I 4 9 I S I 8 2 I S I 1 1 5
I S I 5 0 I S I 8 3 I S I 1 1 6
I S I 5 1 I S I 8 4 I S I 1 1 7
I S I 5 2 I S I 8 5 I S I 1 1 8
I S I 5 3 I S I 8 6 I S I 1 1 9
I S I 5 4 I S I 8 7 I S I 1 2 0
I S I 5 5 I S I 8 8 I S I 1 2 1
I S I 5 6 I S I 8 9 I S I 1 2 2
I S I 5 7 I S I 9 0 I S I 1 2 3
I S I 5 8 I S I 9 1 I S I 1 2 4
I S I 5 9 I S I 9 2 I S I 1 2 5
I S I 6 0 I S I 9 3 I S I 1 2 6
I S I 6 1 I S I 9 4 I S I 1 2 7
I S I 6 2 I S I 9 5 I S I 1 2 8
I S I 6 3 I S I 9 6 I S I 1 2 9
I S I 6 4 I S I 9 7 I S I 1 3 0
I S I 6 5 I S I 9 8 I S I 1 3 1
I S I 6 6 I S I 9 9 I S I 1 3 2
I S I 6 7 I S I 1 0 0 I S I 1 3 3
I S I 6 8 I S I 1 0 1 I S I 1 3 4
I S I 6 9 I S I 1 0 2 I S I 1 3 5
I S I 7 0 I S I 1 0 3 I S I 1 3 6
I S I 7 1 I S I 1 0 4 I S I 1 3 7
I S I 7 2 I S I 1 0 5 I S I 1 3 8
I S I 7 3 I S I 1 0 6 I S I 1 3 9
*The section(s) affected and initials of the person incorporating a change should be
entered on the lines provided when the change has been incorporated into thî s docu
ment. N/A should be entered in the Sect, column if a change is received which does
not affect these mission supplements.
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AS-506 Supplements to NOD

P R E F A C E

This publication supplements the Network Operations Directive (NOD), Change 3 to
Revision 2, dated April 17, 1969 and contains information and instructions appli
cable to the AS-506 Mission. It was prepared by the Manned Flight Operations
Division (MFOD), Goddard Space Flight Center, in response to the following require
m e n t d o c u m e n t s :

APOLLO SATURN V PROGRAM SUPPORT REQUIREMENTS DOCUMENT (PSRD),
through Revision 15 dated April 30, 1969.

AS-505 DATA ACQUISITION PLAN (DAP), Revision 1 dated April 4, 1969.

Annex B - Telemetry Data Format Control Handbook, Revision 2, dated
A p r i l 1 5 , 1 9 6 9 .

Annex C - Command Data Format Control Handbook, Revision 4, dated
M a r c h 2 1 , 1 9 6 9 .

Annex D - Tracking Data Format Control Handbook, Revision 2, dated
M a r c h 1 9 6 9 .

Annex E - Remote Site Data Processor Programming Requirements, Volume 1,
Change 2 to Revision 1, dated January 1969. Volume 2, Change 1
to Revision 1, dated January 15, 1969.

v / v i





AS-506 Supplements to NOD

C O N T E N T S

P A R T I - M A N A G E M E N T P L A N

S e c t i o n P a g e
1 . M A N N E D S P A C E F L I G H T N E T W O R K ( M S F N ) 1 - 1

1 . 1 M i s s i o n D e s c r i p t i o n 1 - 1
1 . 1 . 1 G e n e r a l 1 - 1
1 . 1 . 2 L a u n c h t o L u n a r P a r k i n g O r b i t 1 - 1

1 . 1 . 3 L M / C S M S e p a r a t i o n t o L u n a r S u r f a c e 1 - 1
1 . 1 . 4 L u n a r S u r f a c e O p e r a t i o n 1 - 1
1 . 1 . 5 L M A s c e n t t o L M / C S M D o c k i n g 1 - 1
1 . 1 . 6 T r a n s e a r t h I n j e c t i o n ( T E I ) t o R e c o v e r y 1 - 2

1 . 2 M i s s i o n O b j e c t i v e s 1 - 2
1 . 2 . 1 G e n e r a l 1 - 2

1 . 2 . 2 D e t a i l e d T e s t O b j e c t i v e s 1 - 2
1 . 3 A L S E P / E A S E P S u p p o r t 1 - 2
1 . 4 F r e q u e n c y A s s i g n m e n t 1 - 2
1 . 5 N e t w o r k C o n fi g u r a t i o n 1 - 3
1 . 6 M i n u s D a y S c h e d u l e 1 - 3
1 . 7 N e t w o r k C o u n t s 1 - 3

2 . R E S P O N S I B L E O R G A N I Z A T I O N S *
3 . N E T W O R K O P E R A T I O N S *

P A R T I I - P O L I C I E S

1 0 . D O C U M E N T A T I O N *

1 1 . M A I N T E N A N C E O F E Q U I P M E N T *
1 2 . M O D I F I C A T I O N O F E Q U I P M E N T *
1 3 . P R O D U C T I M P R O V E M E N T P R O G R A M *
1 4 . N E T W O R K F A C I L I T I E S *

1 5 . S U P P L Y P R O C E D U R E S *
1 6 . C L A S S I F I E D I N F O R M A T I O N *

1 7 . P U B L I C I N F O R M A T I O N *
1 8 . P R E C I S I O N M E A S U R E M E N T I N F O R M A T I O N *

PA R T I I I - O P E R AT I O N P R O C E D U R E S

3 1 . S C H E D U L I N G *
3 2 . R E P O R T I N G *
3 3 . T E L E T Y P E F O R M A T S 3 3 - 1

*See the NOD; no supplementary instructions are required for the AS-506 Mission
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AS-506 Supplements to NOD

S e c t i o n P a g e

3 3 . 1 G e n e r a l 3 3 - 1

3 3 . 2 P o s t l a u n c h I n s t r u m e n t a t i o n M e s s a g e ( P L I M ) 3 3 - 1

3 3 . 3 M I L P r e l a u n c h C R F 3 3 - 1

3 3 . 3 . 1 P r e c e d e n c e 3 3 - 1

3 3 . 3 . 2 R o u t i n g I n d i c a t o r s 3 3 - 1

3 3 . 3 . 3 C l a s s i fi c a t i o n 3 3 - 1

3 3 . 3 . 4 E x a m p l e 3 3 - 1

3 3 . 4 S i t e C o n fi g u r a t i o n M e s s a g e ( S C M ) 3 3 - 2
3 3 . 4 . 1 E a r t h O r b i t a l S C M 3 3 - 2

3 3 . 4 . 2 P o s t - T r a n s l u n a r I n j e c t i o n ( T L I ) S C M 3 3 - 7
3 3 . 5 D S E D u m p R e p o r t M e s s ^ e 3 3 - 9

3 3 . 5 . 1 G e n e r a l 3 3 - 9

3 3 . 5 . 2 P r e c e d e n c e 3 3 - 9

3 3 . 5 . 3 R o u t i n g I n d i c a t o r s 3 3 - 9

3 3 . 5 . 4 C l a s s i fi c a t i o n 3 3 - 9

3 3 . 5 . 5 T e x t E x a m p l e 3 3 - 1 0
3 3 . 5 . 6 T e x t E x p l a n a t i o n 3 3 - 1 0

3 3 . 6 T L I A d v i s o r y 3 3 - 1 1
3 3 . 6 . 1 G e n e r a l 3 3 - 1 1

3 3 . 6 . 2 P r e c e d e n c e 3 3 - 1 1

3 3 . 6 . 3 R o u t i n g I n d i c a t o r s 3 3 - 1 1

3 3 . 6 . 4 C l a s s i fi c a t i o n 3 3 - 1 1

3 3 . 6 . 5 T e x t E x a m p l e 3 3 - 1 1
3 3 . 7 T e l e t y p e R o u t i n g I n d i c a t o r s 3 3 - 1 2

3 3 . 7 . 1 C o l l e c t i v e 3 3 - 1 2

3 3 . 7 . 2 S t a t i o n L i s t i n g 3 3 - 1 6

3 4 . T E S T I N G *

3 5 . D A T A H A N D L I N G 3 5 - 1

3 5 . 1 G e n e r a l I n s t r u c t i o n s 3 5 - 1

3 5 . 2 D a t a I d e n t i fi c a t i o n N u m b e r s ( L o g N o . ) 3 5 - 1

3 5 . 2 . 1 G e n e r a l 3 5 - 1

3 5 . 2 . 2 N u m b e r i n g S y s t e m 3 5 - 1

3 5 . 2 . 3 S p e c i fi c N u m b e r A s s i g n m e n t s 3 5 - 2
3 5 . 2 . 4 S t a t i o n G u i d e l i n e s 3 5 - 5

3 5 . 2 . 5 M i s s i o n D a t a R e q u i r e m e n t s 3 5 - 5

3 5 . 3 S p e c i a l I n s t r u c t i o n s 3 5 - 5

*See the NOD; no supplementary instructions are required for the AS-506 Mission
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AS-506 Supplements to NOD

S e c t i o n P a g e

4 0 . S T A T I O N O P E R A T I N G P R O C E D U R E S 4 0 - 1

4 0 . 1 M & O O p e r a t i n g a n d C o n t i n g e n c y P r o c e d u r e s 4 0 - 1
4 0 . 1 . 1 S p a c e c r a f t ( S / C ) T e l e v i s i o n 4 0 - 1
4 0 . 1 . 2 S i t e C o n fi g u r a t i o n M e s s a g e s ( S C M ) 4 0 - 2
40 .1 .3 CDS 210 - foo t MARS, HSK, and 210 - foo t Pa rkes An tennas . . , 40 -3

4 0 . 1 . 4 M I L C R F R e a d o u t ( P r e l a u n c h ) 4 0 - 3
4 0 . 1 . 5 N o m i n a l A c q u i s i t i o n M e s s a g e s 4 0 - 3
4 0 . 1 . 6 H a n d o v e r A n n o u n c e m e n t ( P o s t - T L I ) 4 0 - 4

40.1.7 Stations in Two-way Configuration-Contingency
H a n d o v e r ( A l l ) 4 0 - 4

4 0 . 1 . 8 A O S a n d L O S A n n o u n c e m e n t s 4 0 - 5
4 0 . 1 . 9 L O S R e p o r t s ( E a r l y M i s s i o n T e r m i n a t i o n ) 4 0 - 5

4 0 . 1 . 1 0 T j q ) i c a l A c t i v i t i e s ( L u n a r O r b i t ) 4 0 - 6
4 0 . 2 U S B P r o c e d u r e s 4 0 - 6

4 0 . 2 . 1 S p a c e c r a f t A n t e n n a U s a g e 4 0 - 6

4 0 . 2 . 2 P o s t - T L I R a n g i n g 4 0 - 6

40.2.3 Early AOS Due to Unplanned Return from Lunar
O r b i t s ( S t a t i o n s w i t h 8 5 - f o o t A n t e n n a s O n l y ) 4 0 - 8

4 0 . 2 . 4 U S B D B M L e v e l R e p o r t i i ^ ( C S M a n d L M ) 4 0 - 9
4 0 . 2 . 5 L o w - s p e e d T r a c k i n g D a t a a f t e r T L I 4 0 - 9
4 0 . 2 . 6 H i g h - s p e e d T r a c k i n g D a t a D u r i n g L u n a r O r b i t 4 0 - 1 0

4 0 . 2 . 7 D u a l V e h i c l e A P P T a p e s 4 0 - 1 0

40.2.8 High-speed USB Tracking During Prelaunch/Launch Phase . . 40-10
4 0 . 3 T e l e m e t r y B i o m e d D a t a R e m o t i n g P r o c e d u r e s 4 0 - 1 0

4 0 . 3 . 1 E a r t h - o r b i t a l P h a s e 4 0 - 1 0

4 0 . 3 . 2 P o s t - T L I 4 0 - 1 0

4 0 . 4 R S D P P r o c e d u r e s 4 0 - 1 1

40.4.1 S-rVB/lU Redundant Parameter Source Changes
( C O S R o u t i n e ) 4 0 - 1 1

40.4.2 Post-TLI Erasable Memory Octal Dump
( E M O D ) P r o c e d u r e s 4 0 - 1 1

4 0 . 4 . 3 C o m m a n d S a fi n g 4 0 - 1 1
4 0 . 4 . 4 D e s t i n a t i o n C o d e s / H i g h - s p e e d T L M O n - O f f 4 0 - 1 2
4 0 . 4 . 5 M I L R e c o r d i n g o f K e y A b o r t A d v i s o r y S y s t e m E v e n t s 4 0 - 1 3

4 0 . 4 . 6 C o m m a n d C o m p u t e r V e r i fi c a t i o n 4 0 - 1 3
4 0 . 5 S p a c e c r a f t C o m m u n i c a t i o n s 4 0 - 1 3

4 0 . 5 . 1 G e n e r a l P r o c e d u r e s 4 0 - 1 3

4 0 . 5 . 2 P r e l a u n c h P r o c e d u r e s 4 0 - 1 4

i x



AS-506 Supplements to NOD

S e c t i o n p ^ g e
4 0 . 5 . 3 L a u n c h P r o c e d u r e s 4 0 - 1 5
4 0 . 5 . 4 E a r t h O r b i t a l P r o c e d u r e s 4 0 - 1 5
4 0 . 5 . 5 P o s t - T L I P r o c e d u r e s 4 0 - 1 6
4 0 . 5 . 6 T r a n s l u n a r C o a s t P r o c e d u r e s 4 0 - 1 6
4 0 . 5 . 7 L u n a r O r b i t a l P r o c e d u r e s 4 0 - I 6
4 0 . 5 . 8 L u n a r S u r f a c e O p e r a t i o n 4 0 - 1 7
4 0 . 5 . 9 T r a n s e a r t h C o a s t P r o c e d u r e s 4 0 - 1 7
4 0 . 5 . 1 0 R e e n t r y P r o c e d u r e s 4 0 - 1 8
4 0 . 5 . 1 1 C o n t i n g e n c y P r o c e d u r e s 4 0 - 1 8

40.6 SATCOM Contingency Procedures (Class 19 Ships) 40-19
4 0 . 7 S P A N S o l a r F l a r e R e p o r t i n g P r o c e d u r e s 4 0 - 1 9
4 0 . 8 R a d a r T r a j e c t o r y D a t a P r i o r i t y P r o c e d u r e s 4 0 - 2 0
4 0 . 9 S p e c i a l C o m m a n d P r o c e d u r e s 4 0 - 2 0

4 1 . A R I A O P E R A T I N G P R O C E D U R E S *

4 2 . N E T W O R K V O I C E P R O C E D U R E S *

P A R T I V - I N S T R U M E N T A T I O N P R O C E D U R E S

5 0 . C O M P U T E R S U P P O R T 5 0 - 1

5 0 . 1 G S F C R e a l - T i m e S y s t e m ( G R T S ) 5 0 - 1

5 0 . 1 . 1 P o i n t i n g D a t a 5 0 - 1

5 0 . 1 . 2 A c q u i s i t i o n M e s s a g e s 5 0 - 1
5 0 . 1 . 3 R e a l - t i m e S y s t e m 5 0 - 2

5 0 . 1 . 4 C A D F I S S 5 0 - 2

5 0 . 2 M S G C o m p u t e r S u p p o r t 5 0 - 1 5

5 0 . 2 . 1 G e n e r a l 5 0 - 1 5

5 0 . 2 . 2 A c q u i s i t i o n M e s s a g e s 5 0 - 1 5
5 0 . 3 E T R R T C S C o m p u t e r S u p p o r t 5 0 - 1 6

5 0 . 3 . 1 H i g h - s p e e d D a t a 5 0 - 1 6

5 0 . 3 . 2 L o w - s p e e d D a t a 5 0 - 1 6

5 0 . 3 . 3 V e h i c l e I d e n t i fi c a t i o n 5 0 - 1 6

5 0 . 3 . 4 A R I A A c q u i s i t i o n M e s s a g e 5 0 - 1 6
50.4 ETR AOCC-IS (AOCC-Information System) Computer Support . . . . 50-16

5 0 . 4 . 1 A R I A O r b i t a l A c q u i s i t i o n 5 0 - 1 6
5 0 . 4 . 2 A R I A R e e n t r y A c q u i s i t i o n 5 0 - 1 7

5 1 . C O M M U N I C A T I O N S 5 1 - 1

5 1 . 1 N A S C O M 5 1 - 1

5 1 . 2 S t a t i o n C o m m u n i c a t i o n s 5 1 - 1

5 1 . 3 A / G C o m m u n i c a t i o n 5 1 - 1

*See the NOD; no supplementary instructions are required for the AS-506 Mission

X



AS-506 Supplements to NOD

S e c t i o n P a g e

5 2 . V H F A C Q U I S I T I O N S Y S T E M S 5 2 - 1

5 2 . 1 G e n e r a l 5 2 - 1

5 2 . 2 L i n k A s s i g n m e n t s 5 2 - 1
5 2 . 3 A c q u i s i t i o n A n t e n n a C o n fi g u r a t i o n 5 2 - 1
5 2 . 4 A n t e n n a T r a c k i n g R e q u i r e m e n t s 5 2 - 1

5 2 . 4 . 1 L a n d S t a t i o n s 5 2 - 1

5 2 . 4 . 2 S h i p s S u p p o r t 5 2 - 1
5 2 . 5 A u t o t r a c k i n g 5 2 - 1
5 2 . 6 R e c o r d i n g a n d C a l i b r a t i o n s 5 2 - 1

5 2 . 7 E a r t h O r b i t a l C o n t i n g e n c y 5 2 - 2
5 3 . R A D A R 5 3 - 1

5 3 . 1 M i s s i o n P r o fi l e 5 3 - 1

5 3 . 1 . 1 S - I V B / I U 5 3 - 1
5 3 . 1 . 2 C S M 5 3 - 1

5 3 . 2 M i s s i o n S u p p o r t 5 3 - 1
5 3 . 2 . 1 L a u n c h S u p p o r t 5 3 - 1

5 3 . 2 . 2 P o s t l a u n c h S u p p o r t 5 3 - 2
5 3 . 2 . 3 R e e n t r y S u p p o r t 5 3 - 2

5 3 . 3 R a d a r O p e r a t i o n a l P a r a m e t e r s 5 3 - 2

5 3 . 3 . 1 S - I V B / I U T r a n s p o n d e r s 5 3 - 2
5 3 . 3 . 2 A n t e n n a P o l a r i z a t i o n 5 3 - 3

5 3 . 3 . 3 P u l s e R e p e t i t i o n F r e q u e n c y ( P R E ) 5 3 - 3
5 3 . 3 . 4 M a s t e r O s c i l l a t o r F r e q u e n c y 5 3 - 3

5 3 . 4 H i g h - s p e e d D a t a 5 3 - 3
5 3 . 5 D a t a T r a n s m i s s i o n F o r m a t 5 3 - 4

5 4 . U N I F I E D S - B A N D ( U S B ) 5 4 - 1
5 4 . 1 G e n e r a l 5 4 - 1

5 4 . 1 . 1 S t a t i o n S u p p o r t 5 4 - 1
5 4 . 1 . 2 S t a t i o n O p e r a t i o n 5 4 - 1

5 4 . 2 M i s s i o n S u p p o r t 5 4 - 1

5 4 . 2 . 1 U p l i n k P o w e r L e v e l s 5 4 - 1

5 4 . 2 . 2 V e h i c l e I D s 5 4 - 2

5 4 . 2 . 3 M i s s i o n I D s 5 4 - 2

5 4 . 3 R a n g i n g C r i t e r i a 5 4 - 3

5 4 . 3 . 1 R a n g e R e c e i v e r N o r m a l i z a t i o n 5 4 - 3

5 4 . 3 . 2 S t a t i o n D e l a y M e a s u r e m e n t s 5 4 - 3
5 4 . 3 . 3 A G C C u r v e M e a s u r e m e n t s ( 8 5 - f o o t S t a t i o n s ) 5 4 - 4
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S e c t i o n P a g e

5 4 . 4 R e c o r d i n g A s s i g n m e n t s 5 4 - 4

5 4 . 4 . 1 A n a l o g E v e n t R e c o r d e r s 5 4 - 4
5 4 . 4 . 2 M a g n e t i c R e c o r d e r s 5 4 - 9
5 4 . 4 . 3 C a l i b r a t i o n P o i n t s 5 4 - 1 1

5 4 . 5 P r e p a s s C h e c k l i s t 5 4 - 1 2
5 5 . R E M O T E S I T E D A T A P R O C E S S O R ( R S D P ) 5 5 - 1

5 5 . 1 G e n e r a l 5 5 - 1

5 5 . 1 . 1 S y s t e m T a p e s D e s c r i p t i o n 5 5 - 1
5 5 . 1 . 2 M i s s i o n I n f o r m a t i o n 5 5 - 1

5 5 . 2 T e l e m e t r y R e q u i r e m e n t s 5 5 - 1

5 5 . 2 . 1 H i g h - s p e e d T L M F o r m a t R e q u i r e m e n t s 5 5 - 1

5 5 . 2 . 2 I l l e g a l F o r m a t C o m b i n a t i o n 5 5 - 3
5 5 . 2 . 3 T e l e m e t r y O p e r a t i o n a l P r o g r a m 5 5 - 3

5 5 . 3 T e l e m e t r y C A M F u n c t i o n s 5 5 - 8
5 5 . 3 . 1 H i g h - s p e e d F o r m a t I n t e r r e l a t i o n 5 5 - 8
5 5 . 3 . 2 C h a n g i n g H i g h - s p e e d T L M F o r m a t s 5 5 - 8

5 5 . 4 T e l e m e t r y a n d E M O D P r o g r a m O p e r a t i o n a l A i d 5 5 - 1 1
5 5 . 4 . 1 H i g h - s p e e d P r i n t e r a n d 1 2 3 2 T j q j e w r i t e r S y m b o l s 5 5 - 11

55.4.2 Telemetry Operat ional Program High-speed Printer
M e s s a g e 5 5 - 1 2

5 5 . 5 C o m m a n d R e q u i r e m e n t s 5 5 - 2 0

5 5 . 5 . 1 G e n e r a l 5 5 - 2 0

5 5 . 5 . 2 S t a t i o n S t a t u s C A P W o r d 5 5 - 2 0

5 5 . 5 . 3 R e a l - t i m e C o m m a n d s 5 5 - 2 2

5 5 . 5 . 4 C o m m a n d L o a d s 5 5 - 4 3

5 5 . 6 C o m m a n d C A M F u n c t i o n s 5 5 - 4 4

5 5 . 6 . 1 S e l e c t i o n o f C o m m a n d F u n c t i o n s o r M o d e s 5 5 - 4 4

5 5 . 6 . 2 U p l i n k i n g o f C M C / L C C L o a d s a n d R T C s 5 5 - 4 7
5 5 . 6 . 3 M a n u a l B u f f e r C o m p a r i s o n 5 5 - 4 9
5 5 . 6 . 4 L i n e - b y - L i n e C o r r e c t i o n 5 5 - 5 0

5 5 . 6 . 5 L o a d C l e a r 5 5 - 5 1

5 5 . 6 . 6 L o a d R e v i e w 5 5 - 5 2

5 5 . 6 . 7 R T C R e v i e w 5 5 - 5 2

5 5 . 6 . 8 C o m m a n d H i s t o r y R e t r i e v a l 5 5 - 5 2
5 5 . 6 . 9 C o m m a n d H i s t o r y A b o r t 5 5 - 5 3
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S e c t i o n P a g e

5 5 . 7 C o m m a n d P r o g r a m O p e r a t i o n a l A i d 5 5 - 5 7
5 5 . 8 S p e c i a l C o m m a n d I n s t r u c t i o n s 5 5 - 7 2

5 5 . 8 . 1 U p d a t a B u f f e r S a fi n g P r o c e d u r e s 5 5 - 7 2
5 5 . 8 . 2 C o m m a n d H i s t o r y R e d u c t i o n a t M I L 5 5 - 7 2

5 5 . 9 6 4 2 B S y s t e m s T a p e O p e r a t i o n s 5 5 - 7 3

5 5 . 9 . 1 E q u i p m e n t P r e p a r a t i o n 5 5 - 7 3
5 5 . 9 . 2 P r o g r a m L o a d i n g 5 5 - 7 5

5 5 . 9 . 3 C o m m a n d P r o g r a m O p e r a t i o n s 5 5 - 7 7

5 5 . 9 . 4 T L M P r o g r a m O p e r a t i o n s 5 5 - 8 0

5 5 . 9 . 5 E M O D P r o g r a m O p e r a t i o n s 5 5 - 8 5

5 5 . 1 0 K e y P r o g r a m V e r i fi c a t i o n A d d r e s s e s 5 5 - 8 8
5 5 . 1 0 . 1 C o m m a n d 5 5 - 8 8

5 5 . 1 0 . 2 T e l e m e t r y 5 5 - 8 9
5 5 . 1 0 . 3 E M O D 5 5 - 8 9

5 6 . U H F C O M M A N D 5 6 - 1

5 6 . 1 G e n e r a l 5 6 - 1

5 6 . 2 R a n g e S a f e t y S u p p o r t 5 6 - 1

5 6 . 3 C M D C a r r i e r R a d i a t i o n C o n t r o l 5 6 - 1

5 6 . 4 E q u i p m e n t C o n fi g u r a t i o n 5 6 - 1
5 6 . 4 . 1 T r a n s m i s s i o n E q u i p m e n t 5 6 - 1

5 6 . 4 . 2 M S F N A n t e n n a C o n fi g u r a t i o n 5 6 - 1

5 7 . T E L E M E T R Y 5 7 - 1

5 7 . 1 T e l e m e t r y ( T L M ) S u p p o r t 5 7 - 1
5 7 . 1 . 1 G e n e r a l 5 7 - 1

5 7 . 1 . 2 D a t a T r a n s m i s s i o n 5 7 - 1

5 7 . 1 . 3 S p e c i a l T L M S u p p o r t 5 7 - 2
5 7 . 1 . 4 T e l e m e t r y L i n k s 5 7 - 6

5 7 . 2 V H F T e l e m e t r y R e c e i v e r C o v e r a g e 5 7 - 6

5 7 . 3 R e c o r d e r C o n fi g u r a t i o n I n s t r u c t i o n s 5 7 - 6

5 7 . 3 . 1 M a g n e t i c T a p e R e c o r d e r s 5 7 - 6
5 7 . 3 . 2 C o m m u n i c a t i o n s R e c o r d e r s 5 7 - 1 4

5 7 . 3 . 3 S t r i p c h a r t R e c o r d e r s 5 7 - 1 5

5 7 . 3 . 4 V i d e o R e c o r d e r s 5 7 - 1 5

5 7 . 4 P u l s e C o d e D e c o m m u t a t i o n 5 7 - 1 5

5 7 . 5 M S F T P - 2 P r o g r a m F o r m a t s 5 7 - 1 5
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S e c t i o n j j ^ g g
5 7 . 5 . 1 M i s s i o n M S F T P - 2 S i m u l a t o r a n d D e c o m Ta p e s 5 7 - 1 7
5 7 . 5 . 2 V a l i d a t i o n T a p e s 5 7 - 1 7

5 7 . 6 P a t c h i n g a n d P C M P r o c e s s i n g P r o c e d u r e s 5 7 - 1 7

5 7 . 6 . 1 D S D U P a t c h i n g 5 7 - 1 7
5 7 . 6 . 2 S p e c i a l S i g n a l C o n d i t i o n e r S e t u p 5 7 - 2 5

57.6.3 SS-13 Simulation and DDF-13 Program Instructions 57-25
5 7 . 6 . 4 F M R e m o t i n g o f C S M a n d / o r L M D a t a 5 7 - 2 8

5 7 . 7 A b o r t G u i d a n c e S y s t e i h ( A G S ) P a r a m e t e r R e a d o u t 5 7 - 3 0
5 8 . D I S P L A Y S 5 8 - 1

5 8 . 1 G e n e r a l 5 8 - 1
5 8 . 2 M I L S t a t i o n C o n fi g u r a t i o n 5 8 - 1

5 8 . 3 B D A R a n g e S a f e t y S u p p o r t 5 8 - 1
5 8 . 4 S t a t i o n O p e r a t o r s C o n s o l e C o n fi g u r a t i o n 5 8 - 1

5 9 . T I M I N G S Y S T E M *
6 0 . S O L A R P A R T I C L E A L E R T N E T W O R K *
6 1 . A P O L L O R A N G E I N S T R U M E N TAT I O N A I R C R A F T ( A R I A ) 6 1 - 1

6 1 . 1 O p e r a t i o n s 6 1 - 1
6 1 . 1 . 1 G e n e r a l 6 1 - 1
6 1 . 1 . 2 M i s s i o n S u p p o r t P l a n 6 1 - 1

6 1 . 2 A R I A D e p l o y m e n t S c h e d u l e 6 1 - 6

6 1 . 3 P o i n t i n g D a t a 6 1 - 6
6 1 . 3 . 1 N o m i n a l D a t a 6 1 - 6
6 1 . 3 . 2 U p d a t e d A c q u i s i t i o n D a t a 6 1 - 7

6 1 . 4 I n s t r u m e n t a t i o n C o n fi g u r a t i o n 6 1 - 7

6 1 . 4 . 1 U S B - C S M / I U 6 1 - 7
6 1 . 4 . 2 T e l e m e t r y L i n k s 6 1 - 7
6 1 . 4 . 3 A R I A T e l e m e t r y L i n k P r i o r i t i e s 6 1 - 7
6 1 . 4 . 4 R e c o r d e r s 6 1 - 7
6 1 . 4 . 5 A R I A W i d e b a n d R e c o r d e r C a l i b r a t i o n 6 1 - 7
6 1 . 4 . 6 R e c e i v e r s 6 1 - 1 2

6 1 . 4 . 7 A n t e n n a P o l a r i z a t i o n 6 1 - 1 2
6 1 . 4 . 8 A n t e n n a P o s i t i o n i n g 6 1 - 1 3
6 1 . 4 . 9 A R I A S i g n a l D a t a D e m o d u l a t o r s 6 1 - 1 4
6 1 . 4 . 1 0 A R I A T a p e R e c o r d e r L a b e l s 6 1 - 1 4
6 1 . 4 . 1 1 V o i c e A n n o t a t i o n o f W i d e b a n d R e c o r d e r s 6 1 - 1 4

*See the NOD; no supplementary instructions are required for the AS-506 Mission
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S e c t i o n P a g e

6 1 . 4 . 1 2 P o s t m i s s i o n S - b a n d V o i c e C a l i b r a t i o n T e s t 6 1 - 1 4

6 1 . 4 . 1 3 C o n t i n g e n c y R e c o v e r y S u p p o r t 6 1 - 1 5
6 1 . 5 M i s s i o n D a t a 6 1 - 1 5

6 1 . 5 . 1 D a t a R e c o r d i n g 6 1 - 1 5

6 1 . 5 . 2 D a t a P r o v i d e d b y A F E T R 6 1 - 1 6
6 1 . 5 . 3 D a t a H a n d l i n g 6 1 - 1 6

6 2 . S H I P S U P P O R T 6 2 - 1

6 2 . 1 A p o l l o I n s t r u m e n t e d S h i p ( AT S ) Te s t S u p p o r t P o s i t i o n s 6 2 - 1
6 2 . 2 S h i p P o s i t i o n a n d A t t i t u d e M e a s u r i n g S y s t e m ( S PA M S ) 6 2 - 1

6 2 . 2 . 1 M i s s i o n P r o c e d u r e s 6 2 - 1
6 2 . 2 . 2 E q u i p m e n t O p e r a t i n g P r o c e d u r e s 6 2 - 1

6 2 . 2 . 3 C o n t i n g e n c y P r o c e d u r e s 6 2 - 1
6 2 . 3 C D P S u p p o r t 6 2 - 2

6 2 . 3 . 1 C l a s s 1 9 S h i p s 6 2 - 2
6 2 . 2 . 2 C l a s s 6 S h i p s 6 2 - 4

6 2 . 4 S h i p b o a r d T i m i n g 6 2 - 4
6 2 . 5 S h i p b o a r d W e a t h e r R e p o r t i n g 6 2 ^

6 2 . 6 R e c o v e r y S u p p o r t C o n t i n g e n c y 6 2 - 6
62.7 Ship/Apollo Range Instrumentation Aircraft (ARIA)

D a t a T r a n s f e r ( M E R / R E D ) 6 2 - 7
6 2 . 7 . 1 P u r p o s e 6 2 - 7
6 2 . 7 . 2 M e t h o d 6 2 - 7

6 2 . 7 . 3 O p e r a t i n g P r o c e d u r e s 6 2 - 7
6 2 . 7 . 4 S e q u e n c e o f E v e n t s 6 2 - 7
6 2 . 7 . 5 D e t a i l e d M & O P r o c e d u r e s 6 2 - 8
6 2 . 7 . 6 D e t a i l e d T L M P r o c e d u r e s 6 2 - 8

6 2 . 7 . 7 D e t a i l e d S - B a n d P r o c e d u r e s 6 2 - 1 0
6 2 . 7 . 8 R a d a r P r o c e d u r e s 6 2 - 1 1
6 2 . 7 . 9 C o m m u n i c a t i o n F r e q u e n c y 6 2 - 1 1

6 2 . 8 A p o l l o S h i p s N a v i g a t i o n D a t a M e s s a g e 6 2 - 1 1
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I L L U S T R A T I O N S

F i g u r e P a g e

1 - 1 S a t u r n V C S M / L M I n s t r u m e n t a t i o n C o n fi g u r a t i o n 1 - 4

1 - 2 C o m m u n i c a t i o n s D u r i n g L u n a r S u r f a c e O p e r a t i o n s 1 - 5
5 5 - 1 I l l e g a l F o r m a t C o m b i n a t i o n s 5 5 - 5

5 5 - 2 H S T e l e m e t r y O n / O f f R e q u e s t s 5 5 - 1 0
5 5 - 3 C o m m a n d P r o g r a m 5 5 - 7 8

5 5 - 4 T e l e m e t r y P r o g r a m 5 5 - 8 1

T A B L E S

N u m b e r P a g e

1 - 1 N e t w o r k C o n fi g u r a t i o n f o r t h e A S - 5 0 6 M i s s i o n 1 - 6

3 5 - 1 D a t a I d e n t i fi c a t i o n N u m b e r s 3 5 - 2

3 5 - 2 M S F N L a n d S t a t i o n D a t a A v a i l a b i l i t y 3 5 - 6
3 5 - 3 S h i p s D a t a A v a i l a b i l i t y 3 5 - 8

3 5 - 4 A R I A D a t a A v a i l a b i l i t y 3 5 - 1 0

5 0 - 1 C R T S A c q u i s i t i o n M e s s a g e a n d P o i n t i n g D a t a 5 0 - 2
5 3 - 1 L a u n c h S u p p o r t R e q u i r e m e n t s 5 3 - 1
5 3 - 2 P o s t l a u n c h S u p p o r t R e q u i r e m e n t s 5 3 - 2
5 3 - 3 C - B a n d T r a n s p o n d e r P a r a m e t e r s 5 3 - 3
5 3 - 4 H i g h - s p e e d D a t a 5 3 - 4
5 3 - 5 R a d a r D a t a I D A s s i g n m e n t s 5 3 - 4
5 3 - 6 M i s s i o n I D A s s i g n m e n t s 5 3 - 5
5 4 - 1 M i s s i o n I D A s s i g n m e n t s 5 4 - 3
5 5 - 1 B r i e fi n g I n f o r m a t i o n 5 5 - 2
5 5 - 2 S t a t i o n S t a t u s C A P W o r d 5 5 - 2 0
5 5 - 3 C A M C o d e s a n d P r i n t o u t s 5 5 - 4 4

5 5 - 4 C o m m a n d C A M T r u t h T a b l e 5 5 - 4 6
5 5 - 5 T e l e m e t r y O u t p u t B u f f e r s 5 5 - 9 0
5 5 - 6 E M O D P r o g r a m O u t p u t B u f f e r s 5 5 - 9 3
5 6 - 1 E T R / B D A L a u n c h S u p p o r t 5 6 - 1
5 7 - 1 A M Q P a r a m e t e r A s s i g n m e n t s 5 7 - 3
5 7 - 2 L M F M I R I G A l l o c a t i o n s 5 7 - 4
5 7 - 3 D e c o m / S i m u l a t o r F o r m a t s a n d T a p e s 5 7 - 1 6
5 7 - 4 P C M L i n k P r i o r i t i e s 5 7 - 1 8
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N u m b e r P a g e

5 7 - 5 S i g n a l C o n d i t i o n e r C o n fi g u r a t i o n 5 7 - 1 9
5 7 - 6 F M B i o m e d i c a l M e a s u r e m e n t s 5 7 - 2 0

5 7 - 7 M e a s u r e m e n t N u m b e r A s s i g n m e n t s 5 7 - 2 2
5 7 - 8 C S M R e m o t i n g F o r m a t s 5 7 - 3 1

5 7 - 9 L M R e m o t i n g F o r m a t s 5 7 - 3 9

5 7 - 1 0 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r A C N 5 7 - 4 6
5 7 - 1 1 T e l e m e t r y R e c o r d e r S e t u p f o r A C N 5 7 - 4 7
5 7 - 1 2 T e l e m e t r y R e c e i v e r A N G 5 7 - 4 8

5 7 - 1 3 T e l e m e t r y R e c o r d e r S e t u p f o r A N G 5 7 - 4 9
5 7 - 1 4 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r E D A 5 7 - 5 0
5 7 - 1 5 T e l e m e t r y R e c o r d e r S e t u p f o r B D A 5 7 - 5 1
5 7 - 1 6 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r C R O 5 7 - 5 2

5 7 - 1 7 T e l e m e t r y R e c o r d e r S e t u p f o r C R O 5 7 - 5 3
5 7 - 1 8 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r C Y I 5 7 - 5 4
5 7 - 1 9 T e l e m e t r y R e c o r d e r S e t u p f o r C Y I 5 7 - 5 5
5 7 - 2 0 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r G B M 5 7 - 5 6

5 7 - 2 1 T e l e m e t r y R e c o r d e r S e t u p f o r G B M 5 7 - 5 7
5 7 - 2 2 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r G W M 5 7 - 5 8

5 7 - 2 3 T e l e m e t r y R e c o r d e r S e t u p f o r G W M 5 7 - 5 9

5 7 - 2 4 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r G Y M 5 7 - 6 0

5 7 - 2 5 T e l e m e t r y R e c o r d e r S e t u p f o r G Y M 5 7 - 6 1
5 7 - 2 6 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r H A W 5 7 - 6 2
5 7 - 2 7 T e l e m e t r y R e c o r d e r S e t u p f o r H A W 5 7 - 6 3

5 7 - 2 8 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r M I L 5 7 - 6 4
5 7 - 2 9 T e l e m e t r y R e c o r d e r S e t u p f o r M I L 5 7 - 6 5
5 7 - 3 0 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r T A N 5 7 - 6 6
5 7 - 3 1 T e l e m e t r y R e c o r d e r S e t u p f o r T A N 5 7 - 6 7

5 7 - 3 2 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r T E X 5 7 - 6 8
5 7 - 3 3 T e l e m e t r y R e c o r d e r S e t u p f o r T E X 5 7 - 6 9
5 7 - 3 4 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r C D S 5 7 - 7 0
5 7 - 3 5 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r H S K 5 7 - 7 1
5 7 - 3 6 T e l e m e t r y R e c o r d e r S e t u p f o r M A D 5 7 - 7 3
5 7 - 3 7 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r H T V 5 7 - 7 4

5 7 - 3 8 T e l e m e t r y R e c o r d e r S e t u p f o r H T V • • • • 5 7 - 7 5
5 7 - 3 9 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r M E R 5 7 - 7 6
5 7 - 4 0 T e l e m e t r y R e c o r d e r S e t u p f o r M E R 5 7 - 7 7
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5 7 - 4 1 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r R E D 5 7 - 7 8
5 7 - 4 2 T e l e m e t r y R e c o r d e r S e t u p f o r R E D 5 7 - 7 9
5 7 - 4 3 T e l e m e t r y R e c e i v e r C o n fi g u r a t i o n f o r V A N 5 7 - 8 0

5 7 - 4 4 T e l e m e t r y R e c o r d e r S e t u p f o r V A N 5 7 - 8 1
5 7 - 4 5 S t a t i o n S p a c e c r a f t C o m m u n i c a t i o n s R e c o r d e r s 5 7 - 8 2
5 7 - 4 6 V a l i d a t i o n T a p e T r a c k A s s i g n m e n t s 5 7 - 8 4

5 8 - 1 M I L A n a l o g R e c o r d e r ( M K 2 0 0 ) 5 8 - 2
5 8 - 2 M I L A b o r t I n t e r f a c e U n i t ( A I U ) R e c o r d e r ( M K 2 0 0 ) 5 8 - 3
5 8 - 3 B D A R a n g e S a f e t y R e q u i r e m e n t s 5 8 - 4

61-1 (To be supplied)
61-2 (To be supplied)
6 1 - 3 S h i p / A R I A D a t a T r a n s f e r R e c o r d e r S e t u p 6 1 - 5
6 1 - 4 T a p e R e c o r d e r N o . 1 6 1 - 8
6 1 - 5 T a p e R e c o r d e r N o . 2 6 1 - 9

6 1 - 6 T a p e R e c o r d e r N o . 3 f o r R e e n t r y 6 1 - 1 0
6 1 - 7 M u l t i p l e x e r N o . 1 S e t u p 6 1 - 1 1
6 1 - 8 M u l t i p l e x e r N o . 2 S e t u p 6 1 - 1 1
6 1 - 9 V o i c e R e c o r d e r C o n fi g u r a t i o n f o r a l l A R I A 6 1 - 1 1
6 1 - 1 0 B e a c o n T i l t S c h e d u l e 6 1 - 1 3

6 2 - 1 S h i p b o a r d T i m i n g R e q u i r e m e n t s S i g n a l D i s t r i b u t i o n 6 2 - 5

x v i i i
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M A N A G E M E N T P L A N

N O T E

Sections 2 and 3 require no supplementary information for the
AS-506 mission (See the NOD).
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SUPPLEMENT TO SECTION 1. MANNED SPACE FLIGHT NETWORK (MSFN)

N o t e

All descriptions provided in paragraph 1.1
through 1.5 are provided for information
only and will not be updated.

1 . 1 M I S S I O N D E S C R I P T I O N

1 . 1 . 1 G E N E R A L

AS-506 , Apollo 11, will be the first manned Apollo lunar landing mission. S/C to be used
will include GSM 107 and LM-5. The mission will last approximately 10 days and will
include a lunar stay of approximately 22 hours.

1 . 1 . 2 L A U N C H T O L U N A R P A R K I N G O R B I T

The AS-506 mission will be launched into Earth Parking Orbit (EPO) from the Merritt
Island launch area, complex 39. This will be a 100 nmi circular orbit with a launch
azimuth of from 72 to 108 degrees, depending upon date and time of launch. First op
portunity for Translunar Injection (TLI) will occur during the second revolution over the
Pacific for a July, August, or September launch. The second opportunity will occur
over the Pacific during the third revolution. Following the TLI bum, the Command and
Service Module (CSM) will separate from the S-IVB; turn around; dock with the Lunar
Module (LM); and extract the LM from the S-IVB. To avoid recontact with the CSM, the
spent S-IVB will be placed in a solar orbit by a "slingshot" exercise. The docked CSM
and LM will then coast on a free return trajectory until the first midcourse correction.

The Lunar Orbit Insertion (LOI) bum will place the CSM/LM into an approximate 60-
by-170-nautical-mile parking orbit. A circularization bum after two revolutions wil l
produce a 60-nmi circular orbit.

1 .1 .3 LM/CSM SEPARATION TO LUNAR LANDING

Dnring the 10th orbit after the circularization bum, the LM and CSM will separate by a
distance of 2.9 nmi. Approximately one-half revolution after separation, the Descent
Orbit Injection (DOI) bum will occur, placing the LM in a descent orbit having an 8.23-
nmi pericynthion and 58.1-nmi apocynthion. At pericynthion, powered descent ignition
will occur, beginning the powered descent. Braking, approach, and landing will be per
formed, placing the LM on the lunar surface west of pericynthion by a central angle of
approximately 15 degrees.
1 . 1 . 4 L U N A R S U R F A C E O P E R A T I O N

A maximum lunar stay of 21 hours and 40 minutes is planned. After LM touchdown, the
astronauts will perform a checkout of all subsystems to determine if the LM has been
damaged and if there are any conditions which may hinder a successful LM ascent. Af
ter securing the LM for lunar stay, the astronauts will leave the LM to explore the lunar
surface, collect surface samples, and deploy the Early Apollo Scientific Experiment
Package (EASEP). EASEP will contain two major subsystems, the Passive Seismic Ex
periment Package (PSEP), and the Laser Ranging Retro-Reflector (LRRR).

1 . 1 . 5 L M A S C E N T T O L M / C S M D O C K I N G

An ascent engine bum will place the ascent stage of the LM in an orbit approximately
55,000 feet by 30 nmi. Using RCS thrusting, the Coelliptic Sequence Initiation (CSI),

1 - 1
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Constant Delta H (CDH), Terminal Phase Initiation (TPI), and Terminal Phase Finaliza-
tion (TPF) maneuvers will be performed to bring the LM within docking range of the
GSM. After docking and crew and equipment transfer, the LM will be jettisoned in lu
n a r o r b i t .

1.1.6 TRANSEARTH INJECTION (TEI) TO RECOVERY

The TEI bum will occur on the far side of the moon, placing the CSM in a transearth
coast which will last approximately 63 hours. Prior to entry interface (400,000 feet)
the SM will be jettisoned. The CM, suspended on the main parachutes, will reach
splashdown 14 minutes and 6 seconds after entry interface.

1 . 2 M I S S I O N O B J E C T I V E S

1 . 2 . 1 G E N E R A L

The primary objectives of this mission are to perform a manned lunar landing; seleno-
logical inspection, survey, and sampling; and safe return.

1 . 2 . 2 D E T A I L E D T E S T O B J E C T I V E S

a. Contingency sample collection

b. Lunar surface EVA operations
c. EMU lunar surface operations
d. Televis ion coverage

e. Landing effects on LM
f. Landing surface character ist ics

g. Bulk sample collection
h . L a n d e d L M l o c a t i o n

i. Lunar env ironment v is ib il ity

j. Assessment of contamination by lunar material
k. Experiment S-031, Early Apollo Experiments Package (EASEP)
1. Experiment S-078, laser ranging retro-reflector
m. Experiment S-078, laser ranging retro-reflector
n. Documented sample collection
o. Lunar surface structure photography

1.3 ALSEP/EASEP SUPPORT

Refer to Annex C of the NOD for EASEP support procedures during mission and non-
mission periods.

1 . 4 F R E Q U E N C Y A S S I G N M E N T S

Refer to figures' 1-1 and 1-2 for frequencies assigned in the AS-506 mission.
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1 . 5 N E T W O R K C O N F I G U R A T I O N

Table 1-1 shows the MSFN configuration and indicates the support to be provided by
e a c h s t a t i o n .

1 . 6 M I N U S D A Y S C H E D U L E

To be supplied prior to mission period.

1 . 7 N E T W O R K C O U N T S

To be supplied by PDC or ISI at a later date.

1 - 3
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Table 1-1. Network Configuration for AS-506 Mission
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P O L I C I E S

N O T E

Sections 10 through 18 require no supplementary information
for the AS-506 mission (See the NOD).
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O P E R AT I O N S P R O C E D U R E S

N O T E

Sections 31, 32, 34, 41, and 42 require no supplementary
information for the AS-506 mission (See the NOD).
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SUPPLEMENT TO SECTION 33. TELETYPE FORMATS

3 3 . 1 G E N E R A L

As described in Section 33 of the NOD, ApoUo series B routing indicators
will be used for theAS-506 mission.

33.2 POSTLAUNCH INSTRUMENTATION MESSAGE (PLTM)

For this mission, "GALA" will be deleted from the PLIM message routing and
heading at launch + 30 hours.

33.3 MIL PRELAUNCH CRF

This message is discussed in Section 40 of these supplements.
3 3 . 3 . 1 P R E C E D E N C E ,

N N

33.3.2 ROUTING INDICATORS

G C T R

3 3 . 3 . 3 C L A S S I F I C AT I O N

C R F

3 3 . 3 . 4 E X A M P L E

N N G C T R
D E G M I L 0 4 2
18/1247Z
F M M & O
TO GCTR/NOM

C R F N C G - X X X
I . CSM USB TRANSPONDER
A . C S M / P M D o w n l i n k
1. Unlocked freq as read from ground rcvr VCO (MHz)
2. Signal strength (dbm)
3. Time to acquire (SEC)
4. Lock freq (Zero SPE) as read from ground rcvr VCO (MHz)
5. Subcarrier below carrier (Go/No Go)
6. 1.024 MHz upper (db)
7. 1 .024 MHz lower (db)
8. 1.250 MHz upper (db)
9. 1 .250 MHz lower (db)
10. PCM Sync (Go/No Go)
11. Voice quality (Go/No Go)
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B . C S M / F M D o w n l i n k
1. FM Xmitter center freq (if available) as read from ground rcvr VCO
n . L M U S B T R A N S P O N D E R
A . L M / P M D o w n l i n k
1. Unlocked frequency as read from ground receiver VCO (MHz)
2 . S igna l s t reng th (dbm)
3. Time to acqu i re (SEC)
4. Lock freq (Zero SPE) as read from ground receiver VCO (MHz)
5. Subcarrier below carrier (Go/No Go)
6. 1 .024 MHz upper (db)
7 . 1 .024 MHz lower (db )
8. 1 .250 MHz upper (db)
9 . 1 . 2 5 0 M H z l o w e r ( d b )
10. PCM Sync (Go/No Go)
11. Voice quality (Go/No Go)
m . S L V U S B T R A N S P O N D E R ( C C S )
A . C C S / P M D o w n l i n k
1. Unlocked freq as read from ground rcvr VCO (MHz)
2. Signal strength (dbm)
3. Time to acqu i re (SEC)
4. Lock freq (Zero SPE) as read from ground rcvr VCO (MHz)
5. Subcarrier below carrier (Go/No Go)
6 . 1 .024 MHz upper (db )
7 . 1 . 024 MHz l owe r ( db )
8. PCM Sync (Go/No Go)
r V. V H F A I R / G R O U N D V O I C E
A . 2 9 6 . 8 C e n t e r F r e q
B . 2 5 9 . 7 C e n t e r F r e q

18/1301Z FEB GMIL

3 3 . 4 S I T E C O N F I G U R AT I O N M E S S A G E ( S C M )

3 3 . 4 . 1 E A R T H O R B I T A L S C M

33.4.1.1 General. The SCM is transmitted by the CCATS Instrumentation Tracking
Controller (TRACK) to each station and to the NOM before that station's horizon time.
The message will contain the following configuration information for the upcoming
p a s s :

a . V e h i c l e t o b e t r a c k e d

b . USB modes (uplink, PM downlink, FM downlink)

c . R a d a r t r a c k i n g r e q u i r e m e n t s

d . Telemetry onstation biomed patching

e . Air/Ground (A/G) voice requirements
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f . Handover /carr ier on/off t imes

g. Other specific MCC requirements.

3 3 . 4 . 1 . 2 P r e c e d e n c e . S S

33.4.1.3 Routing Indicators. Routing indicators will include the station indicator (s),
GCTR, HDYN, HNET, HOPS, and HOSC. HOSC will be used only for thoseSGMs sent
to stations supporting the lU/CCS.

3 3 . 4 . 1 . 4 C l a s s i fi c a t i o n . S C M

33.4.1.5 When Transmitted. An SCM will be generated by Track and transmitted to
arrive at a specific station no later than H-30 minutes. A new message will be gener
ated for each station pass. Information contained in the SCM will be pertinent to the
r e v o l u t i o n n u m b e r s p e c i fi e d .

3 3 . 4 . 1 . 6 T e x t F o r m a t

a . G e n e r a l

(1) The first line of the SCM will contain the message classification (SCM)
followed by the 3-letter station designator. Followir^ the station designator will
be the revolution number to which the message applies. All times given in the
SCM wi l l be GET. The SCM wi l l be d iv ided in to five separa te sec t ions as
f o l l o w s :

(a) USB (Section A)

(b) Telemetry (Section B)

(c) A/G (Section C)

(d) C-band (Section D)

(e) Note (Sect ion E).

(2) Any section which does not apply to a specific station or is not required
to satisfy mission requirements, will contain N/A.

b . U S B

(1) USB configuration information will be given in seven columns.
(2) The first column will indicate the system to which all information on that
horizontal line applies. Various systems may be required depending on the type
of station. For example, for single stations, only system 1 applies; for dual
stations systems 1 and 2 apply; for 85-foot antenna stations, systems 1 and 2
apply to the prime station and systems 3 and 4 are for the wing station. In cases
where systems 2, 3, or 4 are available and configuration is not specified in the
SCM, these systems may be configured in accordance with the mission supple
ments o r a t s ta t i on d i sc re t i on .

(3) The second column will indicate the vehicle to be tracked by the system
indicated in column 1. The three possible vehicles which may be assigned are
CSM, LM, and lU.
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(4) The third column assigns the USB modes and is divided into three parts. The
first digit is the uplink mode, the next two digits are the PM downlink mode, and
the last two digits are the FM downlink mode.

(5) Columns 4 and 5 indicate the type (high and/or low speed) of trajectory
data required. If coliunn 4 contains the letter H, high-speed trajectory data is
required. An L in colunm 5 indicates that low-speed trajectory data is required.

(6) Columns 6 and 7 indicate carrier on/off times. These times will be given
and will apply whether or not a handover occurs. If the word "PASSIVE" appears,
in lieu of carrier on/off times, the system has been scheduled and the carrier will
be brought up only if directed by RTC. The word "SAME" in any time block (USB
systems 2, 3, or 4 or A/G) means that the on/off or remote/local time is the same
as for USB system 1.

E X A M P L E

A . U S B

1 C S M 6 . 0 2 . 0 8 H L O N : 0 1 : 4 4 : 0 0 O F F : 0 1 : 5 0 : 0 0

-a i i iOWi l , .U .UU.0> .

c . T L M

(1) This TLM section will provide information for onstation biomed patching.
Nine separate numbers, each separated by a slant bar, and each representing
one specific parameter, will be given. The parameters are fixed and will be
given in the following order:

CJ0060/CJ0061/CJ0062/GT9999/GT8124/GT8224/CJ0200/
CJ0201/CJ0202

(2) The number appearing in each position will be the HUG channel to which that
particular parameter must be patched. The numeral zero indicates that a para
meter is not required. The numeral 1 wiU not be used as the channel always
contains the station ID. The numerals 2 through 7 correspond to the particular
IRIG channels required.

E X A M P L E

B . T L M
7 / 6 / 5 / 0 / 0 / 0 / 4 / 3 / 2

d . A / G

(1) General. The Air/Ground section will reflect only VHF configuration information and remote/local times which control (a) uplinking of VHF mode indicated
or (b) enabling of best source (USB/VHF) downlink to MCC.

(2) Vehicles. Colunm 1 will indicate only the vehicle to which the VHF transmit
ting antenna will be pointed. Stations will ensure VHF communication is available
to this vehicle. Dual VHF stations will track the opposite vehicle with their second
a n t e n n a .
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(3) Mode. Only the following VHF modes will be given in column 2 (Refer to
table 51-3 of NOD):

S A - S i m p l e x A D A - D u p l e x A
S B - S i m p l e x B D B - D u p l e x B

(4) Remote/Local times will be given for uplinking of VHF mode to specified I pC>C
veh i c l e o t enab l i ng bes t sou rce down l i nk (VHF /USB) t o HOC. •

N o t e s

1. ComTech may reference USB (Section 54) to ensure he
has USB receive capability from one or two vehicles.

2. If the word "SAME" appears following remote, the remote/
local times are respectively the same as USB "system 1"
carr ier on/off t imes.

3. If the word "PASSIVE" appears following the word remote,
no remoting of VHF uplink or best source downlink is required.

E X A M P L E

C. A /G

G S M S A R e m o t e 0 1 : 4 4 : 0 0 L o c a l 0 1 : 5 0 : 0 0

e . C - b a n d

(1) This section will give C-band radar tracking requirements in four columns.

(2) The first column will contain the radar type; all other information on the
horizontal line will apply to the radar system indicated. (Two systems are
possible at BDA and CAL.) The following list indicates the symbols which will
be used and the corresponding radar type:

S y m b o l R a d a r T v p e

1 6 E P S - 1 6 a n d C A P R I

6 F P Q - 6

1 8 T P Q - 1 8

2 5 M P S - 2 5

(3) The second column will indicate the vehicle to be tracked. The four possible
vehicles which may be assigned are CSM, LM, lU, and S-IVB.

(4) The third column wiU contain the mode of track to be used. BCN will indicate
beacon track and SKN wiU indicate skin track.

(5) Colxunns 4 and 5 wHl indicate the type of trajectory data to be sent to
MCC. An H in column 4 indicates high-speed data; an L in column 5 indicates
low-speed data. Unless otherwise specified in the SCM, C-band data will be
post-pass when line limitations exist.

3 3 - 5



AS-5 06 Supplements to NOD Section 33. Teletype Formats

E X A M P L E

D . C - B A N D

6 C S M S K N L

1 6 l U B C N L

f. Notes. This section is included to assist in clarifying any questionable items
pven m the previous sections. For missions with variable launch azimuths, thelaunch azimuth will also appear in this section of the SCMs transmitted to all
stations prior to l i f toff.

E X A M P L E

E . N O T E S

1. C-BAND: FPS-16 DATA POSTPASS

33.4.1. 7 Text Examples. The following are typical examples of messages in the
SCM format. For an explanation of the various entries, refer to the corresponding
area of the preceding text;

a . SS GBDA HDYN HNET HOPS GCTR

C S M D A R E M O T E : S A M E

D . C - B A N D

6 C S M S K N L

1 6 l U B C N L

E . N O T E S

1 . C - B A N D : F P S - 1 6 D A T A P O S T P A S S

D E H M S C 0 0 6

16/1305Z
SCM BDA 2/2

A . U S B

I C S M 6 . 0 2 . 0 0 H L O N : 0 1 : 4 4 : 0 0 O F F : 0 1 : 5 0 : 0 0

I I n i i ' r ' I

B . T L M

7 / 6 / 5 / 0 / 0 / 0 / 4 / 3 / 2
C . A / C
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b , S S G G D S G C T R H D Y N b l N E T H O P S

i -

C . A / G - N / A

D . C - B A N D N / A

E . N O T E S

1 . R e m o t e U S B v o i c e

33.4.2 POST-TRANSLUNAR INJECTION (TLX) SCM

3 3 . 4 . 2 . 1 G e n e r a l

a. Track will transmit the post-TLI SCM to arrive onstation no later than 30
minutes before the first period of support indicated in the SCM. The SCM will con
tain the configuration required for the USB systems, the vehicle to be tracked, the
system modes, the TTY requirement, biomed parameter patching, and the time when
support is required to begin.

b. S-band is to be used exclusively after TLX. Because of range limitations,
coverage of the lU will be terminated within 1 or 2 hours after TLI. C-band
requirements will be included in the earth-orbital SCMs for the applicable stations.
VHF A/G voice through VHF LOS will be included in the earth-orbital SCMs.

M O T i

" I f J A O D I T I O ^ ^ T O P O S T - T L I S C M ' S E A R T H - O R H I TA L S C M ' S V J I L L
B E S E N T T O S TAT I O N S H AV I N G V I E V O F T H E S PA C E C R A F T D L F I F G
T H E P E R I O C F R O F i S C H E D U L E D T L I T O AT L E A S T T L I P L U S 5 C
FINUTES. THESE MESSAGES '- ' ILL PROVIDE CO OF IG UP ATIO M
TNFORHATIOE RECUIRED IN CASE OF_TLI CANCELLATIOK OP FAILUP
c. AOS/LOS times for each view period will not be included in the post-TLI SCM.
Site release messages will contain AOS/LOS times for the station's next scheduled
view period.

D E H M S C 0 1 2

18/1400Z
SCM CDS 61/61

A . U S B

1 CSM 6.02.0S. H L ON: 94:36:30 OFF: 94:41:30

3 L M 5 . 0 2 . 0 0 L O N : 9 4 : 3 8 : 3 0 O F F : 9 4 : 4 3 : 0 0
B . T L M

7/6 /5 /0 /0 /0 /4 /3 /2

3 3 - 7
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C . A / G - N / A

D . C - B A N D

E . N O T E S

1 . R e m o t e U S B v o i c e

33,4,2 POST-TRANSLUNAR INJECTION T{^LI) SCM

3 3 , 4 , 2 , 1 G e n e r a l

a. Track will transmit the postyf LI SCM to arrive onstation no later than 30minutes before the first perioĵ f support indicated in the SCM, The SCM will con
tain the configuration requir^ for the USB system^ the vehicle to be tracked, the
system modes, the TTY r̂ uirement, biomed paramSsJer patching, and the time when
support is required to b^in,
b. S-band is to be u^d exclusively after TLI. Because olkrange limitations,
coverage of the lU^ill be terminated within 1 or 2 hours afthr TLI. C-band
requirements wjfl be included in the earth-orbital SCMs for tne applicable stations.VHF A/C voipe through VHF LOS will be included in the earth-̂ bital SCMs.

In addition to post-TLI SCM's, earth-orbital SCM's will be i^t
to some stations to provide configuration information in case
o f T L I c a n c e l l a t i o n o r f a i l u r e ,

c, AOS/LOS times for each view period will not be included in the post-TLI
Site release messages will contain AOS/LOS times for the station's next sche
v i e w p e r i o d .

3 3 - 7
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33.4.2 .2 Precedence. SS

Hn^N indicators wiU include the station indicator(s),GCTR, HDYN, HNET, HOPS, and HOSC. HOSC wHl be used only on SCM s for those
stations supporting the HJ/CCS.

3 3 . 4 . 2 . 4 C l a s s i fi c a t i o n . S C M

3 3 . 4 . 2 . 5 Te x t F o r m a t

?17C

a. General. Under normal teletype circuit conditions, each line of the text will be
transmitted once. Following the message classification (SCM) wiU be the three-
letter station designator.

b. GET. The first vertical column will indicate the time (in hours, minutes, and
seconds GET) the station is required to effect the configuration delineated in the
remainder of SCM. If the mode represents a change to or from an uplink mode,
the time in this column will be the carrier on or off time. The A/G doBitok voice
will go remote or local to coincide with carrier on or off times.

i>DC

d. VEH. The third column designates the vehicle assigned to the USB system in
column 2. The assignments are not made in order of priority; for example, if
systems 1 and 2 are assigned to CSM and LM respectively and system 1 fails, the
assignment for system 2 should not be changed to CSM unless directed.

e. MODE. In the fourth column, three USB modes are designated. The first digit
indicates the uplink mode, the second two digits indicate downlink PM mode, and the
third two digits indicate downlink FM mode; "00" indicates the link is not required.
All modes are described in Section 54 of the NOD. Both the numerical code (from
column 4) and the vehicle (from column 3) are required to obtain the proper USB
configurat ion.

f. LS. If low-speed tracking data is required, an X will appear in the fifth column.

g. Biomed Parameter Patching. This section will provide information for onstation
biomed patching. Nine separate numbers, each separated by a slant bar, and each
representing one specific parameter, will be given. The parameters are fixed and
will be given in the following order:

CJ0060/CJ0061/CJ0062/GT9999/GT8124/

GT8224/C J 0200/C J0201/CJ0202

c. SYS. The second column designates the USB systems required. For single USB
f stations, the number 1 will appear in this column. For dual USB stations, either 1
1 or 2 wiU appear; if only 1 appears, the station may configure the second system to Srrvnotx/

accordance with Section 54 of these supplements. For stations with 85' antennas,
1 and 2 represent prime station systems and 3 and 4 are wing station systems. If ^,1^
no number appears in this column, no support is required for that pass. ^

3 3 - 8
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The number appearing in each position will indicate the IRIG channel to which that
particular parameter must be patched. The numeral 0 indicates that a parameter
is not required. The numeral 1 will not be used as the channel always contains the
station ID. The numerals 2 through 7 correspond to the particular IRIG channels
requ i red .

E X A M P L E

G E T S Y S V E H M O D E L S

0 0 : 9 0 : 0 0 1 C S M 6 : 0 2 : 0 0 X

0 0 : 9 8 : 0 0 2 L M 6 : 0 2 : 0 0

7 / 6 / & / 0 / 0 / 0 / 4 / 3 / 2

h. Note. This column will indicate if a note, found at the end of the message,
ai^lies to that view period.

33.4.2.6 Format Example. The following is an example of a post-TLI SCM format:

S S H O S C G B D A G C T R H D Y N H N E T H O P S

D E H M S C 0 0 6

20/1305Z

B I O M E D
PARAMETER PATCHING NOTES

2 /3/4/0/^0/5/6/7 P D C
X .

0 / 5 / 0 / 6 / 0 / 0 / 0 / 2 / 0

33.4.2.7 Acknowledgement Message Text. E^ach station will acknowledge receipt of
a post-TLI SCM by TTY to HNET, in accordance with the format given in para
graph 33.2 .2 o f the NOD.

3 3 . 5 D S E D U M P R E P O R T M E S S A G E

3 3 . 5 . 1 G E N E R A L

This message will be sent only if a station receives a DSE tape dump. Times will be
reported to reflect any discontinuity in times greater than 1 minute, or any bit rate
change. All times will be in days, hours, and minutes.

3 3 . 5 . 2 P R E C E D E N C E

N N

33.5.3 ROUTING INDICATORS

GCTR HALO HNET HMSC HSPO

3 3 . 5 . 4 C L A S S I F I C A T I O N

O P N

3 3 - 9
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3 3 . 5 . 5 T E X T E X A M P L E

The following example illustrates the DSE Dump Report Message format:

N N G C T R H A L O H N E T H M O C H S P O

D^ GGDS Oil
26/1405Z
F M M I O
TO HNET/NC
INFO G<̂ TR/NOM
O P N n c g N x x x
DSE DUMP^GET XXX:XX (hours: min) Rev. No. (earth orbita
G M T G S M M O D U L A T I O N O N X X / X X X X Z
GMT GSM MODULATION OFF XX/XXXXZ
GTE START XX^^:XX HLBR

S T O P X X : X X < X X
H L B R

'only)

S T A R T X X : X X ; X X
S T O P X X : X X :
START XX:XX:X^ HBR
S T O P X X : X X : X X
START XX:XX:XX fiPR
S T O P X X : X X : X X
S T A R T X X : X X : X X H I
S T O P X X : X X : X X

VOICE QUALITY OF THE RECX)RDED
cr i t e r i a )

GSM DATA QUALITY (GOOD, MA
GMT LM MODULATION ON XX/
G M T L M M O D U L A T I O N O F F
M E T S T A R T X X : X X : X X H L B R

S T O P X X : X X : X X
S T A R T X X : X X : X X H I
S T O P X X : X X : X X
START XX:XX:XX j t fLBR
S T O P X X ' X X ' X XLM DATA QUALITY jdOOD, MARGINAL,

26/1453Z MAR GGDS

7AC-P
OICE (Ref paragraph 42.2. 9 of NOD for

UNUSABLE)

\

5LE)

3 3 . 5 . 6 T E X T E X P L A N A T I O N

Recorder times/will be given as Central Timing Equipment tin^ (CTE) or Mission
Elapsed Time>(MET) (days, hours, minutes). Several periods^ data may be recordedon the Data forage Equipment (DSE). Start and stop times (CTE)GV[ET) will be re
peated for jdach segment of recorded data. An explanation of voic^uality readings
is given m paragraph 42.2. 9 of the NOD. Modulation on and off tim^ will be the GMT
(day of̂ onth, hours, minutes) noted by the USB demod technician wh^ actual modu-
lation/starts and stops. Section 57 of these supplements contains bit r^ definitions.

3 3 - 1 0
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3 3 . 5 . 5 T E X T E X A M P L E ^

The following example illustrates the DSE Dump Report Message format:
NN GCTR HALO HNET HMOC HSPO
D E G G D S O i l

26/1405Z
F M M I O
TO HNET/NC
INFO GCTR/NOM

O P N N O G X X X o x x , / -
DSE DUMP GET XXXtXX (hours: min) Rov. No. (earth orhitnl only)
GMT GSM MODULATION ON XX/XXXXZ
GMT GSM MODULATION OFF XX/XXXXZ
GTE START XX:XX:XX HLBR

S T O P X X : X X : X X
S T A R T X X : X X : X X H L B R
S T O P X X : X X : X X
S T A R T X X : X X : X X H B R
S T O P X X : X X : X X
S T A R T X X : X X : X X H B R
S T O P X X : X X : X X
S T A R T X X : X X : X X H L B R
S T O P X X : X X : X X , ^ ^

VOIGE QUALITY OF THE REGORDED VOIGE (Ref paragraph 42. 2. 9 of NOD tor
c r i t e r i a )

G S M D A T A Q U A L I T Y ( G O O D , M A R G I N A L , U N U S A B L E ) ^
GMT LM MODULATION ON XX/XXXXZ
GMT LM MODULATION OFF XX/XXXXZ
M E T S T A R T X X : X X : X X H L B R

S T O P X X : X X : X X
S T A R T X X : X X ; X X H L B R
S T O P X X : X X : X X
S T A R T X X : X X : X X M L B R
S T O P X X : X X : X X

LM DATA QUALITY (GOOD, MARGINAL, UNUSABLE)
pLa *« 3-7

26/1453Z MAR GGDS

3 3 . 5 . 6 T E X T E X P L A N A T I O N

Recorder times will be given as Gentral Timing Equipment time (GTE) or Mission
Elapsed Time (MET) (days, hours, minutes). Several periods of data may be recorded
on the Data Storage Equipment (DSE). Start and stop times (GTE/MET) will be re
peated for each segment of recorded data. An explanation of voice quality readingsis given in paragraph 42. 2. 9 of the NOD. Modulation on and off times will be the GMT
(day of month, hours, minutes) noted by the USB demod technician when actual modulation starts and stops. Section 57 of these supplements contains bit rate definitions.

M A G T A P E R E C O R D :
G D S D S S N O . 6 3 0 R E C O R D N O , 7
START: XXX/XXXXZ STOP: XXX/XXXXZ (JULIAN GMT DATE)
G D S D S S N O . 6 5 2 R E C O R D N O . 3
START: XXX/XXXX" STOP: XXX/XXXXZ (JULIAN GMT DATE)

3 3 - 1 0
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3 3 . 6 T L I A D V I S O R Y M E S S A G E

3 3 . 6 . 1 G E N E R A L

Following TLI cutoff, the Network Controller will transmit a TLI Advisory Message
containing the following information:

a. TLI ignit ion (GET)

b. TLI cutoff (GET)

c. A general statement of TLI success or failure

d. GET when stations will change SLV MAP waiting period to 500 milliseconds and
GSM and LM MAP waiting periods to 2. 8 seconds (nominally TLI cutoff plus 50 min
utes )

e. GET when stations will change SLV MAP waiting period to 750 milliseconds
(nominally TLI cutoff plus 3 hours)

f. GET when stations will change GSM, LM, and SLV retransmit settings to zero
(nominally TLI cutoff plus 10 hours)

g. GET when 85-foot antenna stations will radiate lOkw (nominally TLI cutoff plus
3 hours)

h. A statement of which SGMs and acquisition messages to use.

N o t e

If a planned TLI does not occur, the NG will transmit a
message to this effect and acquisition message procedures
described in paragraph 40.1. 5.2. a, c will be in effect.

3 3 . 6 . 2 P R E C E D E N C E

S S

3 3 . 6 . 3 R O U T I N G I N D I C AT O R S

DSDC GCTR HNET HALO HFOS

3 3 . 6 . 4 C L A S S I F I C A T I O N

3 3 . 6 . 5 T E X T E X A M P L E

SS DSDC GCTR HNET HALO HFOS

D E H M S C 0 7 2

21/1550Z

j

3 3 - 1 1
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T O A L L

O P N N C G X X X

1. TLI ignition XXX;XX: (HRS:MIN ) GET

2. TLI cutoff XXX:XX: (HRS:MIN ) GET

3 . T L X b u r n w a s n o m i n a l .

4. Change GSM and LM MAP waiting period to 2. 8 seconds and SLV MAP waiting
period to 500 milliseconds at (HRS:MIN ) GET.

5. Change SLV MAP waiting period to 750 milliseconds at (HRSrMIN ) GET.
6. Change retransmit setting to zero at (HRS:MIN ) GET.

7. 85-foot antenna stations use lOkw output at (HRS:MIN ) GET.

8. Use post-TLI SCMs and acquisition messages.

3 3 . 7 T E L E T Y P E R O U T I N G I N D I C A T O R S

3 3 . 7 . 1 C O L L E C T I V E

3 3 . 7 . 1 . 1 S D I - 1 0 2 B — D S D B

a . R o u t i n g I n d i c a t o r s

A C R O A H S K G A C N G A N G G B D A G A M E G C A L
GCTR GETC GGDS GGBM GGYM GMIL GNSO GTEX
G S T S G U PA G W T R H M S C L C Y I L M A D
L T A N P G W M P H A W M H T V M M E R M R E D M V A N

b . A c t i o n A d d r e s s e e s . A l l M S F N S t a t i o n s

c . I h f o r n a a t i o n A d d r e s s e e s

GAMR/AFE70/DDMS ETOOP-2
GAMR/RCAP/ETVPS
G A M R / A F E 7 1 / Y O K E N
GWTRA)ISTRIBTTTI0N

MHTV/NASA SHIPS REP
MMER/NASA SHIPS REP
m r e d / n a s a s h i p s r e p
MVAN/NASA SHIPS REP

3 3 - 1 2
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3 3 . 7 . 1 . 2 S D I - 1 0 3 C — D S D C

a . R o u t i n g I n d i c a t o r s

A C R O A C S W A H S K A P B A A S F A G A C N G A L A G A N G G A M R ,
GBDA GOAL GCDF GCNV GET# GGBM GGDS GGYM GKSC GMIL / ' ^
G N S O G S T S G T E X G U P A G W T R H M S C J J P L J O C C L C Y I ^
LLDN LMAD LROB LTAN MMER MHTV MRED MVAN PGSW
P G W M P H A W P H O N

b. Action Addressees. Per the message address

c . I n f o r m a t i o n A d d r e s s e e s

APBA/AMERICAN PROJECTS BRANCH
ASF A/NETWORK SUPPORT FACILITY
GAMR/AFE70/DDMS ETOOP-2
g a m r A i c a p / e t v p s A R C P E
GAMR/AFE71/YOKEN YZKEN ETOOT-1
G A L A / P M - M O - R C
GCNV/RTCS
GKSC/ALDS- CIF-TS-TSM-3
GWTR/DISTRIBUTION
GUPA/AOCC
MVAN/NASA SHIPS REP
MRED/NASA SHIPS REP
MMER/NASA SHIPS REP
MHTV/NASA SHIPS REP
J J P L / R N U T TA L

3 3 . 7 . 1 . 3 S D I - 1 0 5 E — D S D E

a . R o u t i n g I n d i c a t o r s

P D c

AHSK ACRO ACSW ANRC APBA ASFA GALA GAMR GANG
GACN GBDA GBEN GBFO GCAL GCNV GETC GGBM GGDS GGYM
GKSC GMIL GNET GOPS GNSO GRGO GSTS GTEX 1B9K
GUPA GWAB GWTR HMSC JOCC JJPL JGLD LCYI
LLDN LMAD LROB LRDO LTAN MHTV MRED MVAN MMER PGWM
P H A W P H O N r m a w

3 3 - 1 3
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b . A c t i o n A d d r e s s e e s

APBA/AMERICAN PROJECTS BRANCH
ASF A/NETWORK SUPPORT FACILITY
AHSK/STADIR M&O
ACRO/STADIR M&O
GACN/STADIR M&O
GANG/STADIR M&O
GBDA/STADIR M&O
GETC/STADIR M&O
GGBM/STADIR M&O
GGDS/STADIR M&O
GGYM/STADIR M&O
GKSC/TS-TSM-3
G A M R / A F E 7 1 / E TO O T- 1
GAMR/AFE70/DDMS
G M I L / S T A D I R M & O M I L S O ^ [ i •

T7Q C J GSTS/CODE 541 801 833 842 843 NNSG
^ G T E X / S T A D I R M & O

GWAB/OPS CONTROL CENTER
g w t r / d i s t r i b u t i o n h a v e s u r f
HMSC/NETOPS
JOCC/DSN OCC
LCYI /STADIR M&O
LMAD/STADIR M&O
LTA N / S TA D I R M & O
PGWM/STADIR M&O
PHAW/STADIR M&O\\>C. I

^ ^ '
c . I n f o r m a t i o n A d d r e s s e e s

ANRC/NASA SENIOR SCIENTIFIC REP CANBERRA
ACSW/NASA SWITCHING CENTER
GALA/J LADNER PM-MO-O
g b e n / c o d e i c q
GBFO/NASLUND FLIGHT OPERATIONS
GWTR/DISTRIBUTION
GAMR/AFE71/YOKEN YZKEN
GAMR/RCAP/ETVPS ARCPE
GAMR/AFE 70 /ETOOP-2
GNET/NETCON
GRGO/CODE G KSC ULOWTR GSFC REP
L L D N / N A S A S W I T C H I N G C E N T E R
GUPA/AOCC
MY AN/SHIP OPERATION MANAGER NASA SHIPS REP
MMER/SHIP OPERATION MANAGER NASA SHIPS REP
MRED/SHIP OPERATION MANAGER NASA SHIPS REP

. M H T V / S H I P O P E R AT I O N M A N A G E R N A S A S H I P S R E P
* peVJH ^SIR^/NASA SWITCHING CENTER
i t ■ P H O N / N A S A S W I T C H I N G C E N T E R

LROB/NASA SWITCHING CENTER
GOPS/OPSCON
GNSO/NTS_^^^^
LRDO/NASA REP MADRID, SPAIN

3 3 - 1 4
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J J P L / E D AV I S I E M I G R N U T TA L P G O O D W I N C O M M C O N T R O L
N N S G R E P

GCNV/RTCS
J G L D / C O M M C O N T R O L

3 3 . 7 . 1 . 4 S D I - l l l K — D S D K

a . R o u t i n g I n d i c a t o r s

ACRO AHSK GACN GAMR GANG GBDA GCTR GGBM GGDS
G G Y M G M I L G S T S G T E X G U PA H M S C L C Y I L M A D M H T V
M M E R M R E D M V A N P G W M P H A W

b. Action Addressees. Per message address

c . I n f o r m a t i o n A d d r e s s e e s

GAMR/AFE71 /YOKEN
GAMR/AFE70/DDMS
G S T S / C O D E S 8 3 3 8 3 4 8 4 1 8 4 2
GUPA/AOCC
MHTV/NASA SHIPS REP
MMER/NASA SHIPS REP
MVAN/NASA SHIPS REP
MRED/NASA SHIPS REP

3 3 . 7 . 1 . 5 S D I - 1 2 0 T — D S C T

a . R o u t i n g I n d i c a t o r

G D C S G D R O H M D C

b . A c t i o n A d d r e s s e e s

HMDC/Houston LOAD CONTROL
GDCS/GSFC COMPUTERS
GDRO/MSFNOC DATA LOCATION

3 3 . 7 . 1 . 6 S D I - 1 2 3 S W — D S S W

a . R o u t i n g I n d i c a t o r

A C S W L L D N L R O B P G S W P H O N G S T S

b. Action Addressees. All NASCOM Switching Centers

33.7.1.7 Houston Staff Support Rooms (Collective) — HALO

a . R o u t i n g I n d i c a t o r s

H G E M H D Y N H A G E H O P S H B O S

3 3 - 1 5
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3 3 . 7 . 1 . 8 S D I - 11 4 D T — D S D T

a . R o u t i n g I n d i c a t o r s

GQKC GQNA HSPO

b. Remarks. CSM Telemetry rebroadcast summaries

33.7.1.9 SDI-115U—DSDU

a . R o u t i n g I n d i c a t o r s

GQKC GQGA HSPO

b. Remarks. LM Telemetry rebroadcast summaries

3 3 . 7 . 1 . 1 0 S D I - 11 6 V — D S D V

a . R o u t i n g I n d i c a t o r s

GQKC GQMI GQNA GQTR HDYN HSPO

b. Remarks. AGC Telemetry rebroadcast summaries

33.7.1 .11 SDI-117W—DSDW

a . R o u t i n g I n d i c a t o r s

GQKC GQGA GQMI GQTR HDYN HSPO
b. Remarks. LGC Telemetry rebroadcast summaries

33.7 .1 .12 SDI-118X—DSDX

a . R o u t i n g I n d i c a t o r s

GQKC GQGA GQTR HDYN HSPO

b. Remarks. AGS Telemetry rebroadcast summaries

3 3 . 7 . 2 S TAT I O N L I S T I N G

American Projects Branch, Canberra
Network Si5)port Facility, Canberra
MSFN Apollo Wing, Tidbinbilla
MSFN Carnarvon (special routing)
M S F N C a r n a r v o n
C a n b e r r a S w i t c h i n g C e n t e r
MSFN Honeysuckle Creek

- MSFN Honeysuckle Creek (special routing)

A P B A
A S F A
A B M W
A C A B
A C R O
A C S W

A H S K
A M L M

3 3 - 1 6
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G A C N - M S F N A s c e n s i o n
G A L A - M a r s h a l l S p a c e C e n t e r , H u n t s v i l l e , A l a b a m a
GAMR - (AFETR) Eastern Test Range Communications Center
G A N G - M S F N A n t i g u a I s l a n d
G A N T - ( A F E T R ) A n t i g u a I s l a n d
G A P U - S T A D A N L i m a , P e r u
G A S C - ( A F E T R ) A s c e n s i o n I s l a n d
G B D A - M S F N B e r m u d a
GBPM - MSFN Grand Bahama Is land (spec ia l rou t ing)
G C A L - M S F N V a n d e n b e r g A F B

G C D F - G S F C C A D F I S S
GCEN - GSFC MSFN Opera t ions Cente r (MSFNOC)
G C N V - C a p e K e n n e d y A i r F o r c e S t a t i o n
GCQU - GSFC Computers (transmit only)
GCTR - GSFC Network Operations Manager (NOM)
G D C S - G S F C C o m p u t e r s
G D R O - G S F C M S F N O C D a t a L o c a t i o n

GETC - MSFN Engineering Training Center
GFMI - MSFN Merri t t Island (special routi i^)
G G B I - ( A F E T R ) G r a n d B a h a m a I s l a n d
G G B M - M S F N G r a n d B a h a m a I s l a n d
G G D S - M S F N G o l d s t o n e

GGEF - MSFN Guaymas (special routing)
GGPM - MSFN Goldstone (special routing)
G G T K - ( A F E T R ) G r a n d T u r k I s l a n d
G G Y M - M S F N G u a y m a s
GKSC - Hq. Kennedy Space Center

G M I L - M S F N M e r r i t t I s l a n d
G M L A - ( A F E T R ) M e r r i t t I s l a n d
GNSO - Goddard Network Support Office, PAFB
GPBA - MSFN Antigua Island (special routing)

GPMB - MSFN Ascension Island'fecial routing)
G P R E - ( A F E T R ) P r e t o r i a
G Q G A - G i ' u m m a n , B e t h p a g e , N . Y.
GQKC - Kennedy Space ( spec ia l r ou t i ng )
G Q M I - M . I . T . C a m b r i d g e , M a s s .
G Q N A N o r t h A m e r i c a n , D o w n e y , C a l i f ,
GQTR - TRW Inc., Redondo Beach, Calif.
G S C P - G S F C C o m m u n i c a t i o n s P r o c e s s o r
GSPA - GSFC Operations/Service/Intercept/Advisory Area
G S R M - G S F C S p e c i a l R e fi l e S e c t i o n

I S 0 5 I^Dc

G S T S - G S F C T e r m i n a l S e c t i o n
G T E X - M S F N C o r p u s C h r i s t i
G T U - M S F N C o r p u s C h r i s t i ( s p e c i a l r o u t i n g )
G U D A - M S F N B e r m u d a ( s p e c i a l r o u t i n g )
GUNV - GSFC MSFNOC (used on ly as d i rec ted)
G U PA - A i r c r a f t O p e r a t i o n C o n t r o l C e n t e r ( A O C C ) , PA F B
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G W M W
G W T R

H A C K

H A G E
H A L O
H B O S

H D Y N
H E N V
H F O S
H G E M

H M C P
H M D C
H M O C
H M S C
H N E T

H O P S
H O S C
H R T C
H S I M
H S P O

MSFN Goldstone Apollo Wing
Vandenberg AFB, WTR Communications Center

Houston, Auxiliary Computing Room (computer to
computer only)
Houston, Vehicle Systems SSR (LM)
Houston, Staff Support Room SSR (collective)
Houston, Vehicle Systems SSR (booster)

Houston, Flight Dynamics SSR
Houston, Enviromental Systems Console (WX room)
Houston, Flight Operations Scheduling Office (FOSO)
Houston, Vehicle System SSR (CSM)

Houston, Communications Processor (CP)
Houston, Load Control
Houston, O&P Console MOCR
Houston, Communications Center
Houston, Network Controller (NC)/CCATS

Houston, Flight Director SSR (Plans console)
Huntsville, Operations Support Center
Houston, Real Time Computer Complex
Houston, Simulation Control
Houston, Apollo Spacecraft Program Office

J G L D - J P L , C o m m C o n t r o l
J O C C - J P L , D S N O C C

LCKL - MSFN Grand Canary I s l and ( spec ia l r ou t i ng )
L C Y I - M S F N G r a n d C a n a r y I s l a n d
L K M W - M S F N M a d r i d A p o l l o W i n g
L L D N - L o n d o n S w i t c h i n g C e n t e r
L M A D - M S F N M a d r i d A p o l l o

L R O B - M a d r i d S w i t c h i n g C e n t e r
L T A N - M S F N / S T A D A N Ta n a n a r i v e
L Z A A - M S F N M a d r i d ( s p e c i a l r o u t i n g )

M H T V - D S N S H u n t s v i l l e
M M E R - U S N S M e r c u r y
M R E D - U S N S R e d s t o n e
M V A N - U S N S V a i ^ a r d

P G W M - M S F N G u a m
P G M F - M S F N G u a m ( s p e c i a l r o u t i n g )
P G S W - G u a m S w i t c h i n g C e n t e r
P H A W - M S F N H a w a i i
P H O N - H o n o l u l u S w i t c h i n g C e n t e r
P H Q R - M S F N H a w a i i ( s p e c i a l r o u t i n g )
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S U P P L E M E N T T O S E C T I O N 3 5 , D A T A H A N D L I N G

3 5 . 1 G E N E R A L I N S T R U C T I O N S

All recorded mission data will be identified, annotated, labeled, packaged, and shipped
in accordance with Section 35 of the NOD, Required data recordings can be found in
the respective sections (Radar, Telemetry, USB, etc,) of these supplements,

3 5 . 2 D A TA I D E N T I F I C A T I O N N U M B E R S ( L O G N O . )

1 5 . 2 . 1 G E N E R A L

Th^og numbers assigned in the succeeding paragraphs are to be placed either in the
log immber on the applicable data identification label, in the upper right-hand comer
of thoseSjata records which do not require labels, or on the leader portion of paper
t a p e s ,

35.2.2 NUMBERING SYSTEM

a. The data id^tification numbering system is derived as follows:

Major Numbem
G r o u p

0 0 0 - 0 9 9

1 0 0 - 1 9 9

2 0 0 - 2 9 9

3 0 0 - 3 9 9

4 0 0 - 4 9 9

5 0 0 - 5 9 9

6 0 0 - 6 9 9

7 0 0 - 7 9 9

8 0 0 - 8 9 9

9 0 0 - 9 9 9

S y s t e m
A b b r e v i a t i o n

( A
C-^
C M D

C O M

R D R

T L M

U S B

S P N a n d

S y s t e m

Acquisiti(^Aids
Compu)̂  Complex
C o m m a n d

C o m m u n i c a t i o n s

R a d a r

Te l e m e t r y

yUn ified S -band

S PA N a n d J u p i t e r M o n i t o r

M i s c a l a n e o u s d a t a

N o t u s e d

roc jp cf

b. Within each major number group, data items are subdivided as follows;

0 0 ^ P a p e r t a p e s \
/ 0 - 2 9 Items transmitted by TTY

3 0 - 4 9 M a g n e t i c t a p e s N y
5 0 - 5 3 F u n c t i o n - o n l y s t r i p c h a r t s n .
5 4 - 5 6 E v e n t s s t r i p c h a r t s N y
5 7 O s c i l l o g r a p h i c r e c o r d i n g s \
5 8 - 6 3 Funct ion/events str ipcharts
7 0 - 9 9 Operator logs, PLIM data sheets, command

histories, computer printouts, TTY hard
c o p i e s , e t c .
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V
3 5 . 2 . 3 S P E C I F I C N U M B E R A S S I G N M E N T S

■2.3.1 PLIMs and Operator Logs. PLIMs and operator logs are to be identified
In^cordance with the following number list. Specific Instructions for completion of /thesX f̂orms and the data to be recorded are found In the appropriate sections of the /
NOD;\

I d e n t i fi c a t i o n
N u m b e r

0 7 0

t̂O
i 7 r

2 7 0

3 7 0

3 7 1

4 7 0

5 7 0

6 7 0

8 7 0 A R A

8 8 2 A R A

00 00 CO A R A

0000 A R A

8 8 5 A R A

8 8 6 A R A

I t e m

A/A PLIM data sheet (Series 3(
C-C PLIM data sheet (Serles/BO)

CDP PUM data sheet (Series 50)
CMD PLIM data sheet t&rles 80)
COM PLIM data sĥ(S/C) (Series 70)
COM PLIM data glieet (GCC) (Series 00)
RDR PLIM dâ sheet (Series 10)
TLM PLIM̂ ta sheet (Series 40)
USBPLIM âta sheet (Series 20)
ARIA FLIM data sheet (Series 90)

TLM' support summary
TLM log

'N^fgator's log PD C ^
MC <Vl report

Pre/po^ cal proc

3 5 . 2 , 3 . 2 O t h e r D a t a I t e m s .
given In table 35-1.

lentiflcation numbers as^gned to other data items are

TaWe 35-1. Data Identification Numb^s

I d e n t i fi c a t i o n
N u m b e r Deŝ ptlon

0 5 0 A / A s / c h a r t A 4-channel strlpchart û ally containing
antenna azimuth and elevation error, AGC,
a n d S D T \

130̂/̂ C-C raw data mag
t a p e

\
\ ,

Digital mag tape recording of rai^y USB and
C-band tracking and navigational data from
the CDP Input buffers (ships only) \

1 3 1 C-C log mag tape Digital mag tape recording of the forniktted
Input and processed output C-band, USB\
and TLM tracking data and navigational da'fea-
Also Includes time of changes In source for
position, attitude, and prime tracking data
(ships only).
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A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 3 5 . D a t a H a n d l i n g

Ta b l e 3 5 - 1 . D a t a I d e n t i fi c a t i o n N u m b e r s ( c o n t )
/

I d e n t i fi c a t i o n
N u m b e r I t e m D e s c r i p t i o n

\̂;200
\

C M D h i s t o r y P T Command history in TTY paper tape form
(sent with the station data package)

/

231 \
\\

\

CMD history
mag tape

Historical record, on digital mag tape, of/
commands uplinked by a station (including
SRS data and verification by the S/C) /

\
2 7 3 \ CMD history

\tty H/C
The printed page copy of commairifi uplinked
b y a s t a t i o n /

2 7 4

'v,

C M D h i s t o r y t a b Programmable, computer pyocessed print
out of the command history mag tape

3 3 0 Com AAx mag tape
\ ,

Analog mag tape receding of ground and
spacecraft communl4tions, SDT, and other
data out l ined in thgr miss ion supplements

4 0 0 R D R L S d a t a

\
Low-speed C-^nd radar tracking data in
paper tape fidrm (sent with data shipment)

4 3 0 RDR mag tape Tligital piag tape of computer processed
raw r^ar tracking data

4 5 0 RDR func s/chart Smpchart recording of azimuth, elevation,imd ran^ error; AGC; and SDT
4 5 6 R D R A 20-chann̂ stripchart indicating tracking

source; anglepontrol; track mode; multiple
gates on; interference; azimuth, elevation,and range design̂ on; scan mode; radiation
on or off; range verification; data accept
ability; and timing (within the MSFN,
a v a i l a b l e o n l y f r o m B D A )

4 5 8

/

RDR func/event
» / c h a r t

A 28-channel stripchart; twbnty-four
channels are events and four̂ e the
functions of azimuth, elevation/and range
error, and AGC. SDT is recorded on the
edge. The 24 events are standardizi^d in
S e c t i o n 5 3 o f t h e N O D . \

\

473^ R D R L S d a t a
T T Y h a r d c o p y

The printed page copy of the low-speed \
r a d a r d a t a \

>475 R D R p l o t b o a r d
c h a r t

Various plots, using the XY coordinate
system, of spacecraft trajectory or orbital
i n f o r m a t i o n
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A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 3 5 . D a t a H a n d l i n g
— — . . . . 1 . 1 1 . - I , , , _ T

Ta b l e 3 5 - 1 . D a t a I d e n t i fi c a t i o n N u m b e r s ( c o n t )

W e n t i fi c a t i o n
N u m b e r I t e m D e s c r i p t i o n

5̂-5̂ TLM mag tape
r e d r N o . 1
through 4

A 7- or 14-track analog mag tape receding
of time and various spacecraft and gf̂ und
station functions. Track assignm t̂s are
listed in Section 57 of these supplements.

550-553 \ TLM func s/chart
S/S No. 1 through 4

A stripchart recording usuaHy containing
receiver AGC's and time. /Pen assignments
are listed in Section 57 oTthese supplements.

6 0 0 U S B T D P L S

da\PT
Output of the USB TDjMn paper tape form
(sent with the statio^data package)

6 3 0 - 6 3 3 USB n̂  tape
redr NoAl through 4

A 14-channel amaog mag tape recording of
time and varioifs spacecraft and groundstation funĉ ns. Track assignments are
listed in Section 54 of these supplements.

6 4 9 USB ABA data \
trans mag tape \

A USB̂ ag tape, recorded at a ground
statî , containing data previously recorded
aboj f rd an ARIA and re t ransmi t ted to the

Ngjround
6 5 0 - 6 5 1 U S B f u n c s / c h a r t /

redr No. 1 AND 2 /
Aive-channel str ipchart with SDT. Pen
ass ignments are l is ted in Sect ion 54 ofthese ̂ pplements.

6 5 6 USB events /
s / c h a r t /

A 100- or\50-channel strip recording of
specific spacecraft or ground station events.
Pen assignmehts are listed in Section 54 of
these supplements.

6 5 8 - 6 6 3 US B/tunc / event
s/)gnart No. 1
tHrough 6

A stripchart recor̂ g of usually 17
channels (9 events aî S fimctions). Pen
assignments are l i s tedTn Sect ion 54 o f these
s u p p l e m e n t s . \

671 ^ USB ranging data
H / C

Premission check of USB system ranging
d e l a y \

6 7 2 U S B b i t e r r o r
c u r v e s

Results of IST-02 (comparison ofl̂  errors
v e r s u s s i g n a l s t r e n g t h ) \

U S B T D P T T Y
hard copy

The printed page copy of the low-speed IJSB
T D P d a t a \

^ 676 U S B s p e c t r u m
p h o t o s

Polaroid photographs of an oscilloscope \
presentation of the USB spectrum, showing
the noise and distortion present
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Ta b l e 3 5 - 1 . D a t a I d e n t i fi c a t i o n N u m b e r s ( c o n t )

I d e n t i fi c a t i o i i \
N u m b e r I t e m D e s c r i p t i o n

6 8 0 USfe-eyent time
c h a r t

A chart of time and the ocp«?rence of on-
station events (see Sep.ti6n 54 of the NOD)

8 4 0 Video mag tapê ^̂ "\ An analog ma^f-'tape recording of real-time
'an4/or djjirfpTV (two-inch tape)

P d c T

8 9 0 A R A Inst almanaĉ̂^̂̂̂^̂̂ .-Acomput&is.grintout of antenna pointing in
f o r m a t i o n f o r f e a q h A R I A f o r e a c h T S P f r o m
which support is retjuired

8 9 2 A m A / M C C
li^failed performance
r e p o r t

A postmission report publisheciSO to 45
days after the end of the missioii^and de
tailing ARIA/AOCC performance

89^.-^ A R I A c o n t r o l l e r ' s
m i s s i o n r e p o r t

A postmission report of the activities of
t h e A R I A C o n t r o l C e n t e r

3 5 . 2 . 4 S T A T I O N G U I D E L I N E S

The following guidelines apply to the identification of magnetic tapes and strip charts;

a. Magnetic Tapes. Stations with a USB capability are to use applicable numbers
from the series 630-649. Stations without a USB capability are to use numbers
f r o m t h e s e r i e s 5 3 0 - 5 4 9 .

b. Stripe harts. Only those stripcharts which are listed in the receiver setup
tables in Section 57 of these supplements are to be assigned numbers in the 500
s e r i e s .

3 5 . 2 . 5 M I S S I O N D ATA R E Q U I R E M E N T S

Tables 35-2, 35-3, and 35-4 list respectively the type of data available from MSFN land
stations, Apollo ships, and ARIA.
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Table 35-2. MSFN Land Station Data Availability

F a c i l i t i e s
D S S I D
and Systems ^
Data Listing

NOV ANC BDA CAL CRO CYI CBM CDS GWM GYM HAW HSK MAD MIL TAN TEX
C - b a n d R a d a r

4 0 0 L S D a t a P T X X X X X

4 3 0 M a g n e t i c Ta p e X X X X X

4 5 0 F u n c S / C h a r t X X X

4 5 6 E v e n t S / C h a r t X

458 Func/Event S/Chart X X X

4 7 0 P L I M D a t a S h e e t X X X X X

Te l e m e t r y

530 Mag Tape Rcdr No. 1 X

531 Mag Tape Rcdr No. 2 X

550 Func S/Chart S/Sl X X X m X X X X X X X X X

551 Func S/Chart S/S2 X X X X X

552 Func S/Chart S/S2
. S W S / < ^ ' + ^ R T -570 PLIM Datk Sheet iPCM)

Sta and S/C Comm
TC

X

y - y : / ■ y ' y /

X X

330 Com Mag Tape
350 Com S /Cha r t

X X X X X X X X X X X X X X X

" A *

X

X

370 PLIM Data Sheet s/C X X X X X X X X X X X X X X X X

371 PLIM Data Sheet GCC X X X X X X X X X X X X X X X X

m

C o m m a n d

231 History Mag Tape X X X X X X X X X X X X X X

2 5 6 E v e n t S / C h a r t X

273 History TTY H/C X X X X X X X X X X X X X X

2 7 4 H i s t o r y Ta b X X X X X X X X X X X X X X

U S B

6 0 0 L S D a t a P T X X X X X X X X X X X X X X

630 Mag Tape Rcdr No. 1 X X X X X X X X X X X X X X

631 Mag Tape Rcdr No. 2 X X X X X X X X X X X X X X

632 Mag Tape Rcdr No. 3 X X X X X X
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Table 35-2. MSFN Land Station Data Availability (cont)

F a c i l i t i e s
DSS ID
and Systems
D a t a L i s t i n g

ACN ANG BDA CAL CRO CYI GBM GDS GWM GYM HAW HSK MAD MIL TAN TEX
USB (cont)

633 Mag Tape Rcdr No. 4 « X m X X X C

634 Mag Tape Rcdr No. 5
650 Func S/Chart Rcdr 1 X X X X X X X X X X X X X

656 Event S /Char t X X X X X X X X X X X X X X

658 Func/Event S/Chart No. 1 X X X X X X X X X X X X X X

659 Func/Event S/Chart No. 2 X X X X X X X X X X X X X

660 Func/Event S/Chart No. 3 X X X X X X X X X X X X X X

6 7 0 P L I M D a t a S h e e t X X X X X X X X X X X X X X

671 Ranging Data X X X X X X X X X X X X X X

673 TDP TTY H/C .teo tVtMT TiVlS. S»WLLT
X
X .

X
X .

X
X

X
X

X
X X X X

X .
X
X .

X
X ,

X
K

X
X

X
X , :

Acq A id

50 S/Chart X X X X X X X X X X X X

70 PLIM Data Sheet X X X X X X X X X X X X

X X X X X170 PLIM Data Sheet (C-C) X X X X X X X X

r v .
VlPiFc? MA& T(\?^ . X X K
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Table 35-3. Ships Data Availabil i ty

DSS IDNo7~--^._^ Ships
and Systems
D a t a L i s t i n g H T V M E R R E D V A N

A c q A i d

0 7 0 P L I M D a t a S h e e t s X X X X

C o m p u t e r s

150 Discrete 8-Ch S/Chart X X X

130 Raw Data Mag Tape X X X

131 Log Mag Tape X X X X

1 7 1 P L I M D a t a S h e e t s C D P X X X X

1 7 4 C m p t r H S P r i n t e r X X X

C o m m a n d

231 History Mag Tape X X X

250 Func S/Chart X X X

256 Event S/Chart X X X

2 7 0 P L I M D a t a S h e e t s X X X

273 History TTY H/C X X X

2 7 4 H i s t o r y TA B X X X

C o m m u n i c a t i o n s

330 A/G Mag Tape X X X X

370 PLIM Data Sheets S/C X X X X

3 7 1 P L I M D a t a S h e e t s G C C X X X X

C - b a n d R a d a r

4 0 0 L S D a t a P T X X X X

4 5 0 F u n c S / C h a r t X X X X

4 7 0 P L I M D a t a S h e e t s X X X X

473 LS Data TTY H/C X X X X

Te l e m e t r y

550 Func S/Chart S/S 1 X X X X

551 Func S/Chart S/S 2 X X X

5 7 0 P L I M D a t a S h e e t s P C M X X X X
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Table 35-3. Ships Data Availability (cent)

and Sys tems
D a t a L i s t i n g H T V M E R R E D V A N

U n i fi e d S - b a n d

6 0 0 L S D a t a P T X X X X

630 Mag Tape X X X X

631 Mag Tape X X X X

656 Event S/Chart X X X X

658 Func/Event S/Chart 1 X X X X

659 Func/Event S/Chart 2 X X X X

660 Func/Event S/Chart 3 X X X X

6 7 0 P L I M D a t a S h e e t X X X X

671 Ranging Data H/C X X X X

673 LS/TTY H/C X X X X

^ 3 5 - 9



A,S-r)(i(; SupplemontH to NOT) Section 35. lOata TTandling

TaT) l c 35 -4 . AR IA Da ta Ava i l aT ) i I i t y

DSS ID NoI~'^^.^,.FaciIities
and Systems
D a t a L i s t i n g A R I A 1 - 8 A O C C

X - Y

B l d g
A R I A

R e c o r d i n g

P r e m i s s i o n D a t a

630 PSB Mag Tape Rcdr 1$ X

631 USB Mag Tape Rcdr 2$ X

8 9 0 I n s t A l m a n a c X

330 Cornm A/G Mag Tape X X

630 USii Mag Tape Rcdr 1 X

631 USB Mag Tape Rcdr 2 X

649 USB Data XferMag ' I 'ape X

8 7 0 P I J M D a t a S h e e t X

8 8 2 A F E T R F o r m 4 0 S i x
S h e e t s X

8 9 3 C o n t r o l l e r ' s R e p o r t X

8 9 4 U S B V o i c e C a l Te s t
D a t a v i a T T Y X

892 ARIA/AOCC Detailed
P e r f R e p o r t X

$ = bi t error rate test

36. ? ^PBc iftL. IJ/>ir4bi-ib>6 INSTP-UC-piOI^S

3 S . ^ . i 3 5 , 3 . 3 f ^ / i \ T o H i K

35.5.4 HSK AND f'̂ AD ARE TO HOLD ALL WING SITE DATA UNTIL EO^
AND THEN SHIP TO GSFC/DS3. PRIME SITE DATA IS TO BE SHIPPcD
TO GSFC/DSS EVERY ?A HOURS.

3 3 ' ^ . S J 5 " , S . / ® ) h ! / A To t i S i c
36.2.1o SbS MfiUjS 1(o' lofa To
35.5.LI PARKZS 2 10 RECORDED RATA IS TO BE HAND CARRIED TO
G S F C / D S S B Y R E T U R N I N G G S F C P E R S O N N E L .

55.5.22 ALL SITES ARE TO HOLD -M.L LOW SPEED DATA PAPER TAPES
ON SITE UNTIL ECi'i PLUS 50 DAYS. IF TAPES ARE NOT RECUESTED
PRIOR TO EOM PLUS 50 TnEY MAY BE DISPOSED OF IN ACCORDANCE
W I T H E X I S T I N G S I T E P O L I C I E S .

5 5 . 5 . 2 5 3 D S I S TO R E TA I N T. V. V I O E O M A G l A P t S D S S 2 4 0
U N T I L E O . M P L U S 7 PAY S A N D T H E N S H I P T O 3 S F C / D S S .

S I T
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S U P P L E M E N T T O S E C T I O N 3 6 . PA R K E S , A U S T R A L I A
2 1 0 - F O O T A N T E N N A S U P P O R T

3 6 . 1 G E N E R A L

The Parkes, Australia 210-foot antenna facility will support the lunar surface phase of
the mission and will be the prime station for LM mode 10 data which includes TV, A/G
voice, PLSS biomed and TLM data. The HSK STADIR will provide the operational
i n te r f ace be tween Pa rkes and GSFC/MCC.

3 6 . 2 E Q U I P M E N T I N S T A L L A T I O N A N D C H E C K O U T

A simplified block diagram showing equipment at Parkes, Sydney, and HSK is shown in
figure 36-1. All GSFC equipment at Parkes will be installed, tested, and operated by
GSFC personnel. An implementation schedule is shown in figure 36-2.

3 6 . 3 C O M M U N I C A T I O N S

3 6 . 3 . 1 G E N E R A L

To ensure best video transmission from HSK or Parkes to MCC, a TV control center
at Sydney will be established. This center will have full monitoring, signal, correcting,
switching, and test signal generation capability. The AS-506 Australia TV TLM System
is shown in figure 36-3.

3 6 . 3 . 2 M I C R O W A V E C I R C U I T S

The temporary HSK-Canberra microwave was ordered for May 1 and RFI tests at
HSK were made at that time so that there would be maximum time to solve problems.
These will be followed by video transmission tests to Sydney to check out The Australian
system and a test from HSK to Houston at an agreeable time. The Parkes-Coonambo
temporary microwave is planned to be made available July 1 to be ready for tests when
the Parkes s ta t ion i s tu rned over fo r NASA opera t ion .

3 6 . 3 . 3 V O I C E / T E L E T Y P E C I R C U I T S

35.3.3.1 4-Wire Voice Coordinating Circuit. So that Parkes can operate as a wing of
HSK, a4-wire voice coordinating circuit via the Canberra Switching Center from HSK
to Parkes and Sydney will be provided. This circuit will be designated as Net 7. The
addition of Sydney provides for real-time video coordination. By bridging these three
points at Canberra, each branch can be used independently and cpnferenced only as
required. During the Parkes installation, this circuit can provide the means for NASA
personne l t o reach GSFC o r MCC. The te rm ina t i on a t Pa rkes mus t be 4 -w i re t o make
t h i s p o s s i b l e .

3 6 . 3 . 3 . 2 C a n b e r r a t o P a r k e s V o i c e C i r c u i t . A s e c o n d v o i c e c i r c u i t w i l l b e a v a i l a b l e
from Canberra to Parkes. This circuit will be patched to Net 1 and will give Parkes a
N e t 1 m o n i t o r c a p a b i l i t y.

3 6 . 3 . 3 . 3 T e l e x C i r c u i t . O n e T e l e x c i r c u i t w i l l b e u s e d b e t w e e n H S K a n d P a r k e s .

/

P D C - 1 8 3 6 - 1
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3 6 . 4 M A N N I N G

GSFC will provide the following personnel to Parkes and Sydney:

P a r k e s

O p e r a t i o n s M a n a g e r

R e c e i v e r E n g i n e e r

R e c o r d e r T e c h n i c i a n

S D D S T e c h n i c i a n

P o s i t i o n

Mr. R . C . Tay lo r

M r . W . R . R e y t a r

M r . A . R . S t e l l a

M r . G . W . K r o p

N a m e O r g a n i z a t i o n

M F E D

M E E D

M I L A

M I L A

Sydney

P o s i t i o n N a m e O r g a n i z a t i o n

C o m m u n i c a t i o n s M a n a g e r

C o m m u n i c a t i o n s E n g i n e e r

Scan Conve r t e r Eng inee r

M r . G o o d m a n

M r . R . R o l l

N A S C O M

M F E D

R C A

Mr. Taylor will be responsible for the overall operation and will be the interface with
the HSK STADIR. Mr. Goodman will be responsible for all communications and for
the selection of HSK/Parkes video, at Sydney, for transmission to MSG.

3 6 . 5 P R E M I S S I O N T E S T I N G

3 6 . 5 . 1 G E N E R A L

R. Taylor, GSFC OPS Manager, will ensure that adequate testing and test documentation
will be available for system checkout prior to direct mission support. He will serve as
GSFC point of contact and will coordinate all tests, test schedules, and test results with
S TA D I R , H S K .

3 6 . 5 . 2 S U B S Y S T E M T E S T S

SSTs are available for the following equipment and will be utilized:

Tests for paramp, RCVR, FM demod, VCO, and interface links will be prepared by
M F E D .

3 6 . 5 . 3 M F E D T E S T I N G

MFED will test components individually and as a system (less microwave) at GSFC.
These results will be used as a basis for comparison after installation. Total system
sensitivity will be measuredon station and checked prior to CFFT, launch, and lunar
s u p p o r t .

P D C - 1 8 3 6 - 5
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3 6 . 5 . 4 T E S T E Q U I P M E N T

MEED will provide test equipment to check the system out and provide signal simulation.
Signals to be s imulated are:

T y p e S o u r c e

P L S S Ta p e r e c o r d e r ( D a t a r e c o r d e d a t M I L d u r i n g F R T )

V o i c e T a p e r e c o r d e r

T V B a r g e n e r a t o r ( T V m o n i t o r )
P C M A C t a p e f o r H S K / M C C t e s t

F r e d r i c - 6 0 0 l o c a l t r e s h o l d t e s t

3 6 . 5 . 5 D A T A F L O W I N T E R F A C E T E S T I N G

36.5.5.1 End-to-End Data Flow Tests. On July 3 and July 14, end-to-end data flow
tests will be conducted between Parkes, Sydney switch, HSK, and MSC. The tests will
consist of flowing PLSS biomed (tape data) and TLM data (AC confidence tape) from
Parkes to MSC via Sydney, HSK, and GSFC. At the same time, a TV test pattern will
be transmitted from Parkes to MSC via Sydney. The NOM will schedule these data flow
test and generate a briefing message not later than 3 days prior to the tests.

3 6 . 5 . 5 . 2 P a r k e s a n d S y d n e y D a t a F l o w Te s t s . A d d i t i o n a l d a t a fl o w t e s t s w i l l b e
conducted between Parkes and HSK via Sydney during the period from July 4 to July 13.
These tests will be conducted to maintain confidence in the Parkes/Sydney, HSK
communication durit^ this period. However, since the S-band feed system will be
removed from the antenna during this time, the test signals must be injected at the
receiver instead of the paramp. These tests will be scheduled by the HSK STADIR
andR. Taylor, GSFC OPS Manager.

36.5.5.3 F-2 Day SRT Interface. During theF -2 day SRT, the HSK STADIR will
interface with Parkes. The time line for the interface will be established by the HSK
STADIR and R. Taylor, GSFC OPS Manager. This test will consist of a TV test
pattern to Sydney and PLSS voice and PCM data to HSK. If CADFISS testing of
Parkes data is required, the NOM will coordinate with the HSK STADIR. Otherwise,
decom lock and 642B acceptance of data only will be validated by HSK.

36.5.5.4 H -70Count Interface. A similar time line for interface testing will be
required prior to the HSK H-70 count for the HSK/Parkes lunar support day.
3 6 . 6 M I S S I O N S U P P O R T

3 6 . 6 . 1 G E N E R A L

GSFC equipment will be operated by a group headed by R. Taylor. Prepass checklists
will not be published. However, they will be prepared locally once installation is
completed. This list will be checked during the H-70 count for HSK (Prime) on the day
of.the lunar landing.

3 6 . 6 . 2 P A R K E S S T A T U S

R. Taylor will send Parkes status daily through the HSK M&O. HSK will
add th is at the end of their STATUS MSG.

P D C - 1 8 3 6 - 6
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A n t e n n a S u p p o r t

36.6 .3 ACQUISITION DATA

Acquisition data has been furnished Parkes in moon/landing site tables. Offsets to these
tables will be provided Parkes after MCC has determined landing site.

3 6 . 6 . 4 T V T R A N S M I S S I O N

HSK M&O will notify Parkes when TV transmissions are expected. Parkes will place a TV
test pattern on-line one hour prior to expected TV downlink. The TV test pattern will be
removed as soon as l i ve TV is acqu i red.

3 6 . 6 . 5 T R A C K A S S I G N M E N T S

One M-22 tape recorder will be provided for this installation. Track assignments are
a s f o l l o w s :

D a t a T r a c k Ty p e

A n n o t a t i o n 1 D I R

P L S S / v o i c e 9 D I R

T V 8 F M

T L M P C M 7 F M

F M A G C 1 0 F M

Additional recordings or redundant recording of data may be made on spare channels
with tape labels properly annotated.

3 6 . 6 . 6 R E C O R D E R S P E E D S

Recorder TECH may vary recorder speed consistent with data, on the same reel.

1 . 6 k b p s 1 5 i p s
5 1 . 2 k b p s 3 0 i p s

T V 1 2 0 i p s

Proper annotation should be made on tape label.

3 6 . 6 . 7 D A T A S H I P M E N T

Al l recorded data should be sh ipped a i r f re ight to :

Goddard Space F l igh t Center
D a t a S e r v i c e s S e c t i o n
C o d e 8 2 4 . 3
G r e e n b e l t , M a r y l a n d 2 0 7 7 1

3 6 . 6 . 8 M I S S I O N R E L E A S E

NOM will send mission release messages for Parkes through HSK M&O as soon as
Parkes' total support is completed.

P D C - 1 8 36 -7 /36 -8
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S U P P L E M E N T T O S E C T I O N 4 0 . S T A T I O N O P E R A T I N G P R O C E D U R E S

4 0 . 1 M & O O P E R A T I N G A N D C O N T I N G E N C Y P R O C E D U R E S

40.1.1 SPACECRAFT (S/C) TELEVISION

Television will be received from the S/C as indicated in the SCM. Stations with a
remoting capability will remote video transmissions to MCC. All other stations will
monitor and record the transmissions as required by Section 57 of these supplements.

4 0 . 1 . 1 . 1 O n - S t a t i o n T V O p e r a t i n g P r o c e d u r e s

a. A slow-scan converted stairstep (or the equivalent) test signal should be output
to the remote station longline video circuit interface. The test signal should be
a c t i v a t e d a t l e a s t 1 h o u r b e f o r e t h e o n b o a r d v i d e o d o w n l i n k a n d c o n t i n u e d u n t i l t h e
converter locks on the onboard camera. The video signal output should be 1 volt
peak- to -peak w i th 0 .7 -vo l t v ideo and 0 . 3 -vo l t sync a t a l l t imes .

b. The longline video circuit to MCC will be activated one-half hour before the on
board video downlink. Immediately after video circuit activation (station) Video
and Houston TV (MCC TV editor) will perform a video level check on Net 2.

N o t e

MCC will notify CDS and the telephone company at least 3
hours before impending TV transmissions.

c . Upon acqu is i t i on o f the down l ink v ideo s igna l , the s ta t ion TV opera to r shou ld
report "acquisition of video signal" to the M&O, remove the test pattern, and
remote the S/C video to MCC. The M&O will announce "TV on line" on Net 2. Any
loss of video signal output to MCC during the period of downlink should be immedia
tely reported to the MCC TV editor on Net 2.

N o t e

MAD should use the above procedures only on a satellite
availability basis. MAD should check with the communica
t ions manager to see when coverage is ava i lab le .

d . The bes t TV source is to be pu t on l ine to MCC. Th is da ta i s requ i red fo r rea l
time analysis by MCC flight controllers in the event of a S/C TV anomaly.

e. When a station is remoting TV to MCC, station personnel will not edit (inhibit)
t h e T V d o w n l i n k .

4 0 . 1 . 1 . 2 R e s p o n s i b i l i t i e s

a . T h e M C C T V e d i t o r i s r e s p o n s i b l e f o r a l l M C C t e l e v i s i o n .

4 0 - 1
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b. The station M&O is responsible for station video.

c V T h e s l o w - s c a n T V t e c
mKc TV editor on Net 2.
c\ The slow-scan TV technician will coordinate ifV tests^n/i TV reception with/xheI V r ^ P TAT " T V To f 9 ^

40.1.1..\Call Signs ̂  ̂
a. The MCC TV editor will respond to the call sign, "Houston TV."

b. The sta^n slow-scan converter operator will respond to the cay/sifen "(station)
v i d e o " .

40.1.2 SITE CON^SraURATION MESSAGES (SCM)

40.1.2.1 Laimch Phaa^. Prior to launch, Track will send upyfo five SCMs to each
launch phase station. Stations will receive only those SCMs ̂ ich apply to them (as
indicated in the terminallmunt briefing message), SCMs wjfl be titled and used
according to the following Munch azimuths:

S C M T i t l e

72°

81°

90°

99P

108°

Apjzrficability

72° to 76°

77° to 85°

86° to 94°

95° to 103°

104° to 108°

The NC annoiincement of laimch a^4muth will det̂ mine the SCM to be used.
4 0 . 1 . 2 . 2 E a r t h - O r b i t a l P h a s e /

a. During the earth-orM&l phase, SCMs will be ti
Section 33 of these mis^on supplements.

i s m i t t e d i n a c c o r d a n c e w i t h

Mess Ac. S .

b. A go/no-go decMion for TLX will be made shortly berore TLX. Consequently,stations will recê  SCMs to cover both continued earth ̂ bit and post-TLX trans-lunar trajectorŷ  The NC will indicate to the stations on N̂  2 which configuration
message is to m used. In addition, the NC will send an-^BIlvpiessage to all stations
advising then/of the TLX burn.

3 . 2 .
4 0 . 1 . 1 « P o f e t - T L X

a. Apdr TLX, GET and GMT of AOS and LOS for the next view peridd will be indicatedin the SitMs. An SCM will be sent to a supporting station prior to eâ of its' view
The SCM may contain only an initial configuration or it my obtain a series

configuration changes covering the entire view period or a portion thereof. The&0 will ensure that the station is manned in sufficient time to conduct a^mplete
H -70 count before the next acquisition period. Prior to H -30 minutes, th t̂ation
will receive an initial SCM for that view period. No later than 30 minutes b^re an
on s ta t ion configura t ion change, the M&O wi l l rece ive a new SCM.

4 0 - 2
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b. The station M&O is responsible for station video.

c. The slow-scan TV technician will coordinate TV tests and TV reception with the
MCC TV edi tor on Net 2.

4 0 . 1 . 1 . 3 C a l l S i g n s

a. The MCC TV editor will respond to the call sign, "Houston TV."

videl"'̂  station slow-scan converter operator will respond to the call sign "(station)
40.1.2 SITE CONFIGURATION MESSAGES (SCM)
40.1.2.1 Launch Phase. Prior to launch, Track will send up to five SCMs to eachlaunch phase station. Stations will receive only those SCMs which apply to them (as
indicated m the terminal count briefing message). SCMs will be titled and used
accordmg to the following launch azimuths:

S C M T i t l e A p p l i c a b i l i t v

72° 72° to 76°

00 ^0 0
0 00 ^0

90° 86° to 94°

99P 95° to 103°

108" 104° to 108'
The NC announcement of launch azimuth will determine the SCM to be used.
40.1 .2 .2 Ear th-Orb i ta l Phase

®^^th-orbital phase, SCMs will be transmitted in accordance with
section 33 of these mission supplements.

go/no-go decision for TLI will be made shortly before TLI. Consequentlystations will receive SCMs to cover boti continued earth orbit and post-TLI trans-lunar trajectory. The NC will indicate to the stations on Net 2 whicrcoMîrSn

P o s t - T L I

pe r i od w i l l be i nd i ca tedin the SRMs. An SCM will be sent to a supporting station prior to each of its' view
periods. The SCM may contain only an initial configuration or it my contain a series

changes covering the entire view period or a portion thereof. TheM&O will ensure that the station is manned in sufficient time to conduct a complete
H -70 count before the next acquisition period. Prior to H -30 minutes, the station
will receive an mitial SCM for that view period. No later than 30 minutes before an
on station configuration change, the M&O will receive a new SCM.
Hie TLI SPE will include certain command parameter changes to be entered into the
command ccsmputer at specific times. Stations having two-way lock with a vehicle
at̂ the time these changes ane to he made, will obtain clearance from the NC beforegoing to mode l/ld&O mode to make 40-2 required changes.



b. After ILI, and until reentry, the SCM will include only those items which are
applicable to translunar distances (VIIF and C-band are deleted). Should a change
in station support configuration be requested, a new SCM will be sent to the station.
The following procedures will be observed:

aXCTPT FCP CAFFS h'HZ,^E A CO PTI EIICY (VOICE) t:uijOcV:,R i.r. ALL CAR PIE*- CM C)-F TIrFS VT L riE I ^ ^
D I R E C T E I ) t : Y - w . . I I . . . . . - I

(2) The configuration change will be executed at the GET specified in the SCM
and will remain in effect until a new SCM or verbal change is received. For
example, if the new SCM indicates an uplink mode and the previous one indicatedno uplink mode, the carrier will be activated at the GET specified in the latest
SC/ AT,

c . S o m e r e q u e s t s f o r , w i l l b e m a d e v e r b a l l y b y g
I rack without transmitting an SCM. Acknowledgement of these requests will be 1
made verbally by the M&O.

d. All post TLl SCMs will be acknowledge via TTY to HNET. The aclaiowledge-
ment will include the DTG of the SCM. If the acknowledgement is not received
prior to support time -15 minutes, Track will query the station.
e. During TLC, stations may be directed by SCM to monitor the LM downlink fre
quency. There will be no downlinli present unless the S/C crew is required to enter
the LM and "power up" to establish voice communications with MCC. In such event
the M&O will immediately notify the NC on Net 2.

4 0 . 1 . 2 . 4 P r i m e / W i n g H a n d o v e r s

a. Scheduled handovers between the prime and wing stations will be noted on the
SCM by a change in the uplink mode from system 1 or 2 to system 3 or 4.
b. Prime/wing handovers will be conducted in accordance with Section 40 of the NOD.

40.1. 3 CDS 210-FOOT MARS,4HSK.C:IZV 210-FOOT PARKES ANTENNAS
^' — Vxx f : S

When support from the 210-ft. antennas is required, it will be designated as system 5 /
in the respective SCM. The CDS M&O is the interface between the MARS station and MCC/
GSFC. The HSK M&O will interface with Parkes and MCC./GSFC for A/G voice and TLM.
Parkes TV interface will be controlled and interfaced by Lhe NASCOM representative at

4 0 . 1 . 4 M I L C R F R E A D O U T ( P R E L A U N C H ) ' '

MIL will record CRF readouts for the CSM, LM, and lU and send them via teletype to
GCTR/NOM at the appropriate times designated in the terminal count. Refer to
Section 33 of these mission supplements for the message format.

4 0 . 1 . . 5 N O M I N A L A C Q U I S I T I O N M E S S A G E S

40.1.5.1 Earth-Orbital Phase. GSFC wil l transmit nominal acquisit ion messages at
F-7 days. At launch, stations will select the acquisition message that corresponds to
the launch azimuth announced by the NC at approximately T-14 minutes on Net 2, and
i n t h e v e r b a l G M T - o f - l i f t o f f a n n o u n c e m e n t . T o e n s u r e t h a t s t a t i o n s h a v e s e l e c t e d t h e

p rope r acqu i s i t i on message , t he NOM w i l l no t i f y t hem, ove r Ne t 3 , o f t he co r rec t
a c q u i s i t i o n m e s s a g e .

4 0 - 3
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AS-506 Supplements to NOD Section 40. Station Operating Procedures

40.1.5,2 Post-TLI Acquisition Messages

acquisition messages for those stationshaving AOS withm 30 minutes of the planned TLI. These messages will be used
1 1 I T I d o e s n o t o c c u r .

TT T Tĥ  generate acquisition messages, taking into account a nominalI burn. The NC will announce on Net 2 whether or not a successful TLI has
occurred, and which acquisition message will be used.
c. If a planned TLI does not occur, the maneuver will be removed from the
stetlMsT/"l H acquisition messages will be generated for thosestations not already in acquisition. Network will advise affected stations as to
Hon message to use. MCC/RTCC will then return to normal acquisi-
mesŝges generation and stations wiU receive only the MCC/RTCC-generated

40.1.6 HANDOVER ANNOUNCEMENT (POST-TLI)

ta°immLS^" ^ MCC will announce on Net 2 that a handoverIS immment. The information m the announcement will include:
a. The station handing over

b. The station going two-way
c. The GET of the handover

d. The S/C involved

p i o c ? d u r e ' r b e t h e h a n d o v e r
tALL)̂  STATIONS IN TWO-WAY CONFIGURATION - CONTINGENCY HANDOVER

conduct a handover immediately, should systems with the same
. It. I experience an equipment failure that prevents uplinking to the®y®tem, e.g., system 1 - LM (active), system 2 - LMI systems 3 CSM, and system 4 CSM. If system 1 fails, the M&O will go active'

54 ^y^^o^the NOTr^" limitation in paragraph
N o t e

If the M&O does not know what S/C antenna is being used,
he will assume that the high-gain antenna is in use and make
a high-gain antenna type of handover.

B. UNLESS OTHERWISE DIRECTED BY TRACK, THE SYSTEM ACCEPTING THE
TRACKING RESPONSIBILITY WILL CONFIGURE IN ACCORDANCE WITH THE SCM

E' FOR THE SYSTEM HANDING OVER. LOW SPEED TRACKING DATA WILL BE
p . INHIBITED DURING THE HANDOVER WHEN THE HANDOVER REQUIRES CHANGING'!'V TRACKING DATA PROCESSORS (TDP). A NEW START OF MESSAGE WILL BE

INITIATED AFTER THE HANDOVER IS COMPLETED, UPON DIRECTION OF TRACK
(EXCEPT WHEN H/S TRACKING DATA IS BEING TRANSMITTED). "i

4 0 - 4
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AS-506 Supplements to NOD Section 40. Station Operating Procedures

c. After the handover has been performed, the M&O will report the following to
N e t w o r k o n N e t 2 :

(1) Time of handover

(2) Nature of failure (s)

(3) ETO of Red equipment

(4) Time (GET) of two-way lock (go for command)

(5) Status of second facility; i.e., able/unable to three-way track (vehicle).

N o t e

If the ordinal system problem is repaired, the M&O will
not handover back to the original system without first co
ord ina t ing w i th Track on Net 2 .

4 0 . 1 . 8 A O S A N D L O S A N N O U N C E M E N T S

40.1. 8.1 Throughout the entire mission, stations will announce their initial AOS and
final LOS as required by the NOD.

N o t e

Announcements of "go for CMD" should be made only after
reasonable assurance of solid S/C two-way lock to preclude
mul t ip le announcements ( i .e . , "go - unable - go e tc" . )
S o l i d l o c k w i l l b e b a s e d o n r e a l - t i m e M & O e v a l u a t i o n o f
such fac to rs as s ta t i on te r ra in sc reen ing and h i s to r i ca l RF
mult ipath probabi l i ty.

40.1.8.2 After TLX and during multi-station acquisition, only the two-way station and
the backup station, as indicated in the SCM notes, will annoimce an AOS or LOS
resultit^ from Passive Thermal Control (PTC), lunar occultation and emergence, or
a low-signal level causing all stations to lose lock.

40.1.8.3 In the event of AOS due to early emergence, the first station to acquire will
annoimce on Net 2 "(station) AOS (vehicle)". Other stations, except designated prime
and backup stations, should refrain from making this announcement after hearing the
original station on Net 2.

^ I s l « 1 o
40.1. 9 LOS REPORTS (EARLY MISSION TERMINATION)

Stations which are in acquisition during reentry, resulting from an abort or early
mission termination, are to report the following to the NC on Net 2:

a . One m inu te t o LOS , based on t he M&O es t ima te

b. Actual time (GMT) and USB and/or C-band azimuth at LOS.

4 0 - 5
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40.1.10 TYPICAL ACTIVITIES (LUNAR ORBIT)

The following tabulation presents typical stat:

w T i m e

Section 40. Station Operating Procedures

S t a t i o n

T w o - w a y
a n d

backup

T w o - w a y
8 5 f t

P e r s o n n e l

U S B a n d
R e c o r d e r s

on activities during a lunar orbit:

A c t i v i t i e s

Annotate recorders to reflect jilission
phase

P r e d i c t e d
A O S m i n u s
1 5 m i n u t e s

A O S m i n u s
2 m i n u t e s

A O S

D o w n l i n k
l o c k

T w o - w a y
l o c k

T w o - w a p

A l l

T w o - w a y
and backup

A l l

T w o - w a y

T w o - w a y

T w o - w a y

Exciter tecji
S e r v o t e c h

C o m t e c h

M & O

R & E t e c h

A P P t e c h

M&O

Serv<\tech /
\ / 1

I n h i b i t m o d u l a t i o n

Select program mod^ (lunar-track
tape)
Inhibit downlinky^oice
C o n fi r m a l l p o s i t i o n s m a n n e d

Begin :̂ eeping uplink
Sele9i computer drive (CSM or LM

ICS sage) and load nominal acq
^ssage into APP and begin operation

/Make AOS announcement

S e l e c t a u t o t r a c k m o d e

Excitei/f^cl| Apply modulation
/ V ?/ \

^ tech J Enable downlink voice
^&0 ' M^ke go for CMD announcements as^ ; ^ p l i c a b l e

4 0 . 2 U S B P R O C E D U R E S

40.2.1 SPACECRAFT Al̂NNA USAGE
After TLI (durir^ PTC)/and up to approximatdly 140,000 nini, normal communication
with the CSM will be ̂ tained by usiî  the omhi antennas, ̂ en the crew is sleeping,
MCC will be switcMjig omni antennas (B and I)) by command; (^herwise, the crew will
switch antennas. ̂ pe dumps and TV will re4uire the high-gaiA, antenna. Beyond
140,000 nmi, tĥ igh-gain antenna will be prtoe. It is expected'Aat high-gain antennalock will be m̂ tained even during PTC usin̂  the MSFN stations ̂ d the high-gain
h a n d o v e r .

4 0 . 2 . 2 3 T - T L I R A N G I N G

40.2.2/1 General. During lunar phases, the;two-way stations will re-estajDlish PRN
ranging in accordance with the following procedures:

/a. The SCM will normally reflect ranging taiodes (Modes 1, 4, 5, 6, or 8). \
/■' However, if the station receives an SCM that does not indicate a ranging mode,,

the M&O will ensure that the Ranging tech does not initiate ranging. If MCC
requests ranging and the SCM does not give a ranging mode, the M&O should query
Track as to which ranging mode is required.

4 0 - 6



•n
n

f';u:„(,.̂ , .ss! ̂  . . JU'i

; a , - ■■ - • ^ 4 : « § 3 ^

■ ' ; ' ■ ' f . i i .

• - ' i . " *

f , Ta »



AS-506 Supplements to NOD S e c t i o n 4 0 . S t a t i o n O p e r a t i n g P r o c e d u r e s

40.1.10 TYPICAL ACTIVITIES (LUNAR ORBIT)

The following tabulation presents typical station activities during a lunar orbit:

T i m e

L O S

( O c c u l t a t i o n )
plus 2
m i n u t e s

P r e d i c t e d
A O S m i n u s
1 5 m i n u t e s

A O S m i n u s
2 m i n u t e s

S t a t i o n P e r s o n n e l

T w o - w a y U S B a n d
a n d R e c o r d e r s

b a c k u p

T w o - w a y E x c i t e r t e c h
8 5 f t S e r v o t e c h

T w o - w a y C o m t e c h
A l l M & O

T w o - w a y R & E t e c h
A l l A P P t e c h

A O S

D o w n l i n k
l o c k

T w o - w a y
l o c k

T w o - w a y M & O
and backup

A l l S e r v o t e c h

T w o - w a y E x c i t e r t e c h

T w o - w a y C o m t e c h
T w o - w a y M & O

4 0 . 2 U S B P R O C E D U R E S

4 0 . 2 . 1 S P A C E C R A F T A N T E N N A U S A G E

A c t i v i t i e s

A n n o t a t e r e c o r d e r s t o r e fl e c t m i s s i o n

p h a s e

I n h i b i t m o d u l a t i o n

Select program mode (lunar-track
tape)

I n h i b i t d o w n l i n k v o i c e

C o n fi r m a l l p o s i t i o n s m a n n e d

Beg in sweep ing up l i nk
Select computer drive (CSM or LM
acq message) and load nominal acq
message into APP and begin operation
M a k e A O S a n n o u n c e m e n t

S e l e c t a u t o t r a c k m o d e

Apply modulation

E n a b l e d o w n l i n k v o i c e

Make go for CMD announcements as
a p p l i c a b l e

After TLI (during PTC) and up to approximately 140,000 nmi, normal communication
with the CSM will be obtained by using the omni antennas. When the crew is sleeping,
MCC will be switching omni antennas (B and D) by command; otherwise, the crew will
switch antennas. Tape dumps and TV will require the high-gain antenna. Beyond
140,000 nmi, the high-gain antenna wiUbe prime. It is expected that high-gain antennalock will be maintained_eveiLdurin̂ PjTĈ sing the MSFN stations and the high-gain
handover. ■ ■ ' '

4 0 . 2 . 2 P O S
So

• ^ T L T R A N G I N G

40.2.2.1 General. During lunar phases, the two-way stations will re-establish PRN
ranging in accordance with the following procedures:

a. The SCM will normally reflect ranging modes (Modes 1, 4, 5, 6, or 8).
However, if the station receives an SCM that does not indicate a ranging mode,
the M&O will ensure that the Ranging tech does not initiate ranging. If MCC
requests ranging and the SCM does not give a ranging mode, the M&O should query
Track as to which ranging mode is required.

4 0 - 6



40.1,11 SIMULTANEOUS EASEP/APOLLO SUPPORT (CRO AND HSK ONLY)

40.1.11.1 CRQ̂/?N̂/OR &hwiLL BE REQUIRED TO SUPPORT THE EASEP
TLM, CMD AND RECORDING REQUIREMENTS IN ADDITION TO LIMITED
S U P P O R T O F T H E A P O L L O M I S S I O N .

40.1.11.2 AFTER EASEP DEPLOYMENT, CRO/^AND/OR WILL BE
SCHEDULED TO CONFIGURE SYSTEM NR 1 FOR EASEP TLM AND CMD SUPPORT
AND SYSTEM NR 2 FOR APOLLO DOWNLINK A/G, TRACKING AND TLM. THESE
STATIONS WILL TRANSMIT APOLLO TLM DATA VIA ONE H/S DATA LINE
(AS REQUIRED) AND EASEP DATA VIA THE SECOND H/S DATA LINE. THE
LM OR CSM TRACKING DATA WILL BE REMOTED TO MCC AS SPECIFIED IN

40 .1 .11 .3 LONGLINE CONFIGURATION
A . V O I C E / D A T A L I N E S
N E T 1 - A / G V O I C E
NET 2- MCC/STATION OPERATIONAL COORDINATION
NET 3- GSFC/STATION OPERATIONAL COORDINATION
NET 4- ALSEP DATA (CMD AND TLM)
NET 5- APOLLO H/S TRACKING DATA
NET 6- APOLLO TLM DATA
B . T E L E T Y P E
ALPHA CIRCUIT - APOLLO L/S TRACKING
BRAVO CIRCUIT - ALSEP COMMAND HISTORIES

Ao- <o^
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AS-506 Supplements to NOD Section 40. Station Operating Procedures

b. If PRN ranging is initiated and no ranging turnaround from the S/C is observed,
the M&O will notify Track on Net 2.

c. It will be necessary for the M&O and USB to monitor Net 2 and GOSS conference
to determine which S/C antenna (high-gain or omni) is in use.

d. When on the omni antenna, the S/C crew will initiate voice contact during ranging
periods only if necessary. Stations should be prepared to turn off the PRN and
switch modes (if necessary) immediately upon hearing the S/C crew calling MCC.

N o t e

Track will inform the station if it becomes necessary to
discontinue ranging until commvmications are completed.
Signal strength at the ground station may be h^h enough to
allow simultaneous communication and ranging. However,
if the M&O hears the S/C crew calling, and the signal
strength is low enough to cause distortion and noise, PRN
ranging should be terminated immediately until communica
tions are completed. In this case, the M&O will notify Track
on Net 2. If PRN turnaround ceases and the crew begins base
band communications, the PRN should be terminated immedi
ately at the ground station.

40.2.2.2 Ranging Procedures During Translimar/Transearth Coast

a. High-Gain Antenna. When the S/C high-gain antenna is in use, USB stations
(85-foot and 30-foot) will observe the following procedures:

(1) Handovers

(a) At the completion of RF acquisition (without direction from MCC),
perform a successful PRN range acquisition. The Rangiî  tech should use
his discretion in deciding if any range acquisitions of dubious quality (because
of s^nal fluctuations, etc.) are valid.

(b) At the completion of a successful ranging acquisition, the Ranging tech
will switch off the PRN and continue clock-updated ranging.

N o t e

After reacquisition, 1 minute should be allowed for com
munications before initiating ranging. If eommunications are
in progress, the Ranging tech should wait until the conversa
tion is completed.

(2) MCC Ranging Requests. If MCC requests a range acquisition, perform a
single successful PRN and continue clock-updated ranging.

b. Omni-antenna. For stations with 85-foot antennas, the ranging procedures
during omni-antenna use are the same as those for the high-gain antenna. How
ever, if the ranging mode causes a low signal strength, the procedure should be
terminated and exeeuted only at MCC request. The M&O should notify NC on Net 2
if the ranging (PRN) causes a serious signal strength drop. At stations with 30-foot
antennas, no PRN ranging will be required unless directed by MCC.

4 0 - 7
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4 0 . 2 . 2 . 3 R a n g i n g D u r i n g L u n a r O r b i t s

a. High-Gain Antenna. When the S/C high-gain antenna is in use, USB stations
(85-foot and 30-foot) will implement the following procedures, upon direction fr^
M C C ;

(1) perform a successful PRN range acquisition. The Ranging tech shojfld use
his discretion in deciding the validity of any range results of dubious qv
causedNt)y signal fluctuations, etc.

(2) At the\ompletion of a valid PRN ranging acquisition, the Rani?ing tech will
switch off tn^ PRN and continue clock-updated ranging.

N o t e

MC€ may also direct that the clock be tumecL f̂f.
(3) If clock-updat̂ rangiî  becomes questionable because of signal fluctuations,
etc., the M&O will nbttify Track on Net 2. However, stations will not reacquire
r a n g e u n l e s s s p e c i fi c a N ^ d i r e c t e d . / ' /

N
N o t e

Stations will not initih^ rangiî  except by^direction of MCC
even though the rangiî  capability existg" on uplink mode given
i n S C M .

?l\6I T

b. Omni-antenna. There will be n̂ angir̂ yrequirements during S/C omni-antenna
use if the Doppler-only solution is sat̂ fact̂ y. Any ranging requirement will be
directed by MCC.

4 0 . 2 . 3 E A R LY A O S D U E T O U N P L A N I R E T U R N F R O M L U N A R O R B I T S
(STATIONS WITH 85-FOOT ANTENNA! fLY)

4 0 . 2 . 3 . 1 G e n e r a l

b . I f t he S /C c rew e lec
o c c u l t a t i o n w i l l r e s u l t

a. If the S/C crew elects to return on any lunar orbit other than as planned, stationAOS will occur approximately' 13 minutes early. Tĥ M&O will ensure that the
station is ready for all AO^ctivities (A/C remoting, ^c.).

not to go into lunar orbit, an eabhr AOS from the first

4 0 . 2 . 3 . 2 L u n a r T r a c K A c q u i s i t i o n M e s s a g e s

a. CSFC will gyherate and transmit (to all stations) the lunar trâ acquisition
messages. Tlmse messages will cover the station's view period of the moon on
each day. The messages will be for tracking the expected point of embfgence
for the spacecraft.

b. Whenever the moon-track messages are used, USB should compare the\ctual
anteni^ track with visual sightii^s, weather permitting. If the program tracles erroneous, the Servo tech should reposition the antenna and manuall^
t r a g f k t h e e x p e c t e d p o i n t o f e m e r g e n c e . \

Before the S/C enters Ixmar orbit, the 1218 operator will cut APP tapes (for■ moon tracking) for the day(s) that the S/C will be in lunar orbit. Each APP tape
will be tagged with the correct date.

4 0 - 8
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AS-506 Supplements to NOD Section 40. Station Operating Procedures

4 0 . 2 . 2 . 3 R a n g i n g D u r i n g L u n a r O r b i t s

a. High-Gain Antenna. When the S/C high-gain antenna is in use, USB stations
(85-foot and 30-foot) will implement the following procedures, upon direction from
M C C :

(1) Perform a successful PRN range acquisition. The Ranging tech should use
his discretion in deciding the validity of any range results of dubious quality
caused by signal fluctuations, etc.

(2) At the completion of a valid PRN ranging acquisition, the Ranging tech will
switch off the PRN and continue clock-updated ranging.

(3) If clock-updated ranging becomes questionable because of signal fluctuations,
etc., the M&O will notify Track on Net 2. However, stations will not reacquire
r a n g e u n l e s s s p e c i fi c a l l y d i r e c t e d .

b. Omni-antenna. There will be no ranging requirements during S/C omni-antenna
use if the Doppler-only solution is satisfactory. Any ranging requirement will be
directed by MCC.

40,2.3 EARLY AOS DUE TO UNPLANNED RETURN FROM LUNAR ORBITS
(STATIONS WITH 85-FOOT ANTENNAS ONLY)

4 0 . 2 . 3 . 1 G e n e r a l

a. If the S/C crew elects to return on any lunar orbit other than as planned, station
AOS will occur approximately 13 minutes early. The M&O will ensure that the
station is ready for all AOS activities (A/C remoting, etc.).

b. If the S/C crew elects not to go into lunar orbit, an early AOS from the first
o c c u l t a t i o n w i l l r e s u l t .

' '

4 0 . 2 . 3 . 2 L u n a r T r a c k A c q u i s i t i o n M e s s a g e s
P c o Ta. CSFC will generate and transmit (tuxrUiAStations) the lunar track acquisition

messages. These messages will cover the station's view period of the moon on
each day. The messages will be for tracking the expected point of emergence
for the spacecraft.

b. Whenever the moon-track messages are used, USB should compare the actual
antenna track with visual sightings, weather permitting. If the program track
becomes erroneous, the Servo tech should reposition the antenna and manually
track the expected point of emergence.

c. Before the S/C enters lunar orbit, the 1218 operator will cut APP tapes (for
moon tracking) for the day(s) that the S/C will be in lunar orbit. Each APP tape
will be tagged with the correct date.

N o t e

MCC may also direct that the clock be turned off

•No te

Stations will not initiate ranging except by direction of MCC
even though the ranging capability exists on uplink mode given
i n S C M .

a - T T H A T A M 3 5 F O O T S T A T I O N ' Z . A . ' t L Y
5 C F O O T S T A T I O ' J S t ' l L E 0 3 0 T H O F O T F F O F

I M C D A T A A 3 A T ^ I D F O P 3 / C A O - O U I S I T I C F.
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V

d. APP tapes will be used as follows:

(1) At 15 minutes before LOS (of each occultation), the APP operator will loadthe moon-track tape and position it to the correct time (nominal LOS +2 minutes).

(2) At LOS +2 minutes, the USB program track will be activated. The Servo
tech should ensure that the antenna continues on the correct track.

N o t e

The antenna should swing over to the expected point of emer
gence and begin tracking.

(3) When the nominal acquisition message is received for the next AOS, the
1218 operator will cut an APP tape and then reload the 1218 with the nominal
a c q u i s i t i o n m e s s a g e .

(4) At H-2 minutes of the nominal AOS, the program track will be terminated
and USB personnel will begin normal acquisition procedures. The APP operator
will load the nominal acquisition message tape into the APP and begin operations.

40.2̂4 USB DBM LEVEL REPORTING (GSM AND LM)
40.2.4.1 The USB supervisor will monitor the signal strengths of the GSM and LM PM
carriers and announce on the M&O loop when the following S/S levels are 3 dbm above
t h r e s h o l d :

D o w n l i n k

P G M H B R

P G M L B R

Down voice backup

1 . 2 5 M H z v o i c e s u b c a r r i e r

Key mode

40.2.4.2 The M&O at the two-way station will then announce the preceding signal levels
on Net 2. Announcements of signal strength decrease or increase will also be made
(e.g. "CDS, GSM PGM HBR level is 3 dbm above threshold and decreasing).
40.2.4.3 After TLX, two-way stations will make the dbm (S/S) level announcements
as above. At different times during the mission (primarily translunar and transearth),
two-way control will be transferred to a station with a 30-foot antenna. The NG may
elect to request S/S announcements from a three-way station (85-foot antenna) rather
than the two-way station (30-foot antenna).

40.2.5 LOW-SPEED TRAGKING DATA AFTER TLX

40.2.5.1 During lunar missions, as many as 10 stations could be tracking the space
vehicle simultaneously. Only six low-speed TTY lines are available for low-speed
tracking data between GSFG and Houston; therefore, only six low-speed TTY trackiî
data inputs (six stations) can be handled simultaneously. Gonsequently, the SGM will
reflect MGG LS data requirements and may indicate^ no LS tracking data should be
output. However, GSFG requires data from alf^fafiohs in view. Accordingly, all ^ ,
S t̂ions will output TTY tracking data whenever tracking the space vehicles. If the SGM
requires the transmission of LS data to MGG, a JJ header will be used. Xf MGG does

4 0 - 9
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not require the data, a DD header will be used. If LS data transmission is in progress
when a chaise in routing is requested, the M&O will cue a new start-of-message with
the appropriate header. The following points should be noted:

a. The 'IjS column on the SCM will indicate only MCC LS data requirements. ./
b. No sta^on will output static or boresight tracking data unless coordinated by"
track (with tlje exception of tracking data from CADFISS testing).
c. All requirements for high-speed tracking data (either USB or C-band) after
TLI will be indicated in the SCM notes column.

40.2.5.2 The symb^X indicates transmission to MCC with a JJ start of message. If
the request for transn^ssion occurs while data transmission is in progress with a DD
routing, a new start of̂ essage is required after selecting the JJ routihg. Conversely,
deletion of the symbol X mdicates transmission to MCC will cease with an end of message
at the time indicated. A n^ start of message is required after a change to DD header.
40.2.6 HIGH-SPEED TRACKING DATA DURING LUNAR ORBIT
High-speed tracking data transnsnssion will be required in reaLtime during lunar orbit.
Four stations (one 2-way and thrfeie 3-way) will send HSD simultaneously during LM
maneuvers visible to the MSFN. ̂ is data will be used for,.lhe high-speed Doppler-
only processing during descent andXscent phases of the luhar landing missions. All
stations supporting this operation wilKbe configured for jingle TDP output during HSD
transmission, although they may be configured for dual'TDP during the remainder ofthe pass. The SCMs will give direction̂ r each chap̂ e.
40.2.7 DUAL VEHICLE APP TAPES \
The APP operator will receive two APP dri\̂ tapes, one for each vehicle (para
graph 40.14.2.3.f of the NOD). The APP drî tapes will be loaded on appropriate
reels and the designated secondary support tpbeVill be loaded into the APP tape reader.
The primary support tape will be held in rq^dy a^essibility at the APP for contingency
s u p p o r t .
40.2.8 HIGH-SPEED USB TRACKING DXTA DURIN̂ kPRELAUNCH/LAUNCH PHASE
No USB station will output high-speê '̂ tracking data fr(̂  liftoff -15 minutes to liftoff
except as indicated below or requeued by Track.

a. MIL will place high-speet̂ racking data on line at liftoff minus 5 minutes.
b. GBM will place high-sf^ed trackii^ data on line at liftoff plus 1 minute or at
M I L t o G B M h a n d o v e r , w h i c h e v e r o c c u r s fi r s t .

c. BDA, ANG, and wi l l place data on l ine at H -2 minut
40.3 TELEMETRY BÎED DATA REMOTING PROCEDURES

?DC if 40.3.1 EARTH-OR̂AL PHASE
^ From launch to TI^', or for the duration of the mission if injection shoi not occur,

s t a t i o n s w i l l r e m d t e b i o m e d d a t a i n a c c o r d a n c e w i t h S e c t i o n 4 0 o f t h e

40.3.2 POST-^LI
Normally, the station which is two-way on the CSM or LM will remote biomeX data to
MCC. TIC may request three-way stations to output biomed or FM data as theXneed
arises. Remoting procedures are given in the following subparagraphs.

/
/

/ '
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not require the data, a DD header will be used. If LS data transmission is in progress
when a change in routing is requested, the M&O will cue a new start-of-message with
the appropriate header. The following points should be noted;

a. The LS column on the SCM will indicate only MCC LS data requirements.
b. No station will output static or boresight tracking data unless coordinated by
track (with the exception of tracking data from CADFISS testing).
c. All requirements for high-speed tracking data (either USB or C-band) after
TLX will be indicated in the SCM notes column.

40.2.5.2 The symbol X indicates transmission to MCC with a JJ start of message. If
the request for transmission occurs while data transmission is in progress with a DD
routing, a new start of message is required after selecting the JJ routing. Conversely,
deletion of the symbol X indicates transmission to MCC will cease with an end of message
at the time indicated. A new start of message is required after a change to DD header.
40.2.6 HIGH-SPEED TRACKING DATA DURING LUNAR ORBIT

High-speed tracking data transmission will be required in real time during lunar orbit.
Four stations (one 2-way and three 3-way) will send HSD simultaneously during LM
maneuvers visible to the_MSFN. This-data will be used for the high-speed Doppler-
only processing durin̂ Ldescê nofascen̂ hases of the lunar landing missions. All
stations supporting this qperaiion will Le configured for single TDP output during HSD
transmission, although they may be configured for dual TDP during the remainder of
t h e p a s s . T h e S C M s w i l l g i v e d i r e c t i o n f o r e a c h c h a n g e . ^
4 0 . 2 . 7 D U A L V E H I C L E A P P T A P E S

The APP operator will receive two APP drive tapes, one for each vehicle (para
graph 40.14.2.3.f of the NOD). The APP drive tapes will be loaded on appropriate
reels and the designated secondary support tape will be loaded into the APP tape reader.
The primary support tape will be held in ready accessibility at the APP for contingency'
s u p p o r t .

40.2.8 HIGH-SPEED USB TRACKING DATA DURING PRELAUNCH/LAUNCH PHASE
No USB station will output high-speed tracking data from liftoff -15 minutes to liftoff
except as indicated below or requested by Track.

a. MIL will place high-speed tracking data on line at liftoff minus 5 minutes.
b. GBM will place high-speed tracking data on line at liftoff plus 1 minute or at
MIL to GBM handover, whichever occurs first.

^^^_J^^^_>_^^2L_aadVAJj^wHj_p]a£e_data_miJine_a^ s
4 0 . 3 T E L E M E T R Y B I O M E D D ATA R E M O T I N G P R O C E D T I R K STELEMETRY BIOMED DATA REMOTING PROCEDURES
4 0 . 3 . 1 E A R T H - O R B I T A L P H A S E

From launch to TLI, or for the duration of the mission If injection should not occur,
stations will remote biomed data in accordance with Section 40 of the NOD.
40.3.2 POST-TLI THE STATIONS WHICH ARE TWO-WAY OR BACKUP ON

THE CSM OR LM WILL REMOTE BIOMED DATA TO GSFC. NORMALLY GSFC VOICE
CONTROL WILL OUTPUT THE TWO-WAY STATION'S BIOMED TO MCC. IF THE
TWO-WAY STATION'S DATA IS LOST OR IF DIRECTED BY TIC, GSFC VOICE
CONTROL WILL REMOTE THE BACKUP STATION'S BIOMED DATA TO MCC.
REMOTING PR_OCEDURES AR^E GIVEN IN THE FOLLOWING SUB-PARAGRAPHS.

4 0 - 1 0
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tracking data may be required on short

ANYTIME DURING THE LUNAR SURFACE STAY PERIOD TO
SUPPORT A CONTINGENCY LIFTOFF.

40,c.:y Ucju. ::.ATTLi SHORT E ̂ 'A2L£/DI SABLE CX5'4 Acivi owuy) pbc*\l-
A. THa USB BATTLE SHORT FUfJCTIGiM WILL 3£ ENABL'̂ D

AND DISABLED CN DIRECTION FROM NETWORK DURING
CRITICAL PHASES OF LM OPERATIONS. NETWORK
WILL ADVISE THE STATION M&O TO ENABLE OR'DISABLE
THE BATTLE SHORT BY VOICE. THE STATION
WILL RESPOND aY VOICE WITH POSITIVE CONFIRMATION

^ iHAT THE BATTLE SHORT IS ENABLED OR DISABLED,ri. THE MISSION PHASES THAT REQUIRE USE OF THE BATTLE
SHORT FUNCTION ARE:
(1) LM DESCENT-POWERED DESCENT INITIATE (FDD

MINUS 22 MINUTES THROUGH APPROXIMATELY PDI
PLUS 25 MINUTES.

(2) LM ASCENT-LM ASCENT IGNITION MINUS 15 MINUTES
- THROUGH LM LUNAR ORcIT INSERTION PLUS 5 MINUTES.

4 o - \ o A
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4 0 . 3 . 2 . 3 C S M / L M U N D O C K I N G T O C S M / L M R E N D E Z V O U S . A L L S TAT I O N S W I T H
V I E W P E R I O D S D U R I N G T H I S P H A S E C O N F I G U R E N E T 3 F O R B I O M E D A N D
N E T 5 F O R H . S . N E T R I C D A T A .
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AS-506 Supplements to NOD Section 40. Station Operating Procedures

40.3.2.1 TLI to TLI +3 Hours. From TLI to TLX +3 hours, Net 3 will be used for
biomed data. The M&O will ensure that biomed is patched correctly (to Net 3) and, at
2 minutes before the carriers up-time, will activate the voice/data circuit (or ensure
that this is done by the GCC). At the carriers down-time after a handover, the M&O
will leave the biomed data on Net 3 until instructed by TIC to terminate the transmission.

40.3.2.2 After TLI +3 Hours. After TLI +3 hours, except when high-speed metric
data is required. Net 5 will be used for biomed data. The M&O will ensure that the
voice/data relay is patched into Net 5 and that biomed is patched into Net 5 (para
graph 3.4.2 of the NOD) . The timelines for remotii^ are as given previously in
paragraph 40.3.2.1.

4 0 . 4 R S D P P R O C E D U R E S ~ ~

40.4.1 S-IVB/IU REDUNDANT PARAMETER SOURCE CHANGES (COS ROUTINE)

40.4.1.1 The lU link is the prime source for parameters which are redundant within
the S-IVB and lU links. If the lU link is lost, an entry will be made into the TLM
642B computer in order to output redundant S-IVB and lU parameters from the S-IVB
link in the high-speed TLM format. An entry must also be made to return to the lU
l i nk f o r t he r edundan t pa rame te r s .

40.4.1.2 If the lU link is lost, the M&O will report the loss to NC. TIC will then
query the station on the status of the lU downlink.

a. If the station reports no lU downlink, but has valid S-IVB data, TIC will in
s t ruc t the M&O to in i t ia te the COS-4 rout ine .

b. If the lU downlink is good, but there is a station ground system problem, the
M&O will use any redimdant systems available.

40.4.1.3 If the lU link becomes valid at some time after the COS-4 routine has been
initiated, TIC will instruct the M&O to make the COS-I entry for returning to the lU
(normally after the end of the pass).

40.4.2 POST-TLI ERASABLE MEMORY OCTAL DUMP (EMOD) PROCEDURES

If an EMOD occurs during the lunar phases, the station (normally a three-way station)
may be instructed by TIC to discontinue real-time telemetry remoting to MCC, make
an EMOD playback to MCC, and then reconfigure for real-time remoting to MCC
(refer to the NOD, paragraph 40.2.2.7).

4 0 . 4 . 3 C O M M A N D S A F I N G

40.4.3.1 Earth Orbital Phase. Before TLI, stations will safe the command system
in accordance with Sect ion 40 of the NOD.

N o t e

The station should continue to track the S/C and provide
tracking data or any other support required by the SCM
a n d m i s s i o n s u p p l e m e n t s .

4 0 - 1 1
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4 0 . 4 . 3 . 2 P o s t - T L I

a. Stations which are not requested to bring up their command carriers will place
the command system to SAFE.

b. Stations which are requested to bring up command carriers will place the
command system to OPERATE 5 minutes before the carrier on-time.

c. Five minutes after the USB carriers down-time, the M&O will ensure that the
command system is safed.

d. The M&O will place the command system to OPERATE as soon as the RTC
notifies him of a contii^ency handover (which includes the command subcarrier) to
h i s s t a t i o n .

4 0 . 4 . 4 D E S T I N AT I O N C O D E S / H I G H - S P E E D T L M O N - O F F

4 0 . 4 . 4 . 1 P r e l a u n c h

a. During the SRT, all telemetry data will be terminated on station. Upon com
pletion of the SRT, stations will type in LOS T/ROS T and then configure high
speed lines to support the mission.

b. TIC will command telemetry "on" (both) for support of TLM CADFISS and DGEN
t e s t i n g .

4 0 . 4 . 4 . 2 P l u s T i m e

a. During the SRT, aU telemetry data will be terminated on station. Upon com
pletion of the SRT, stations will type in LOS T/ROS T and conf^ure high-speed
l ines to suppor t MCC command in te r face tes t i ng .

b. On cue from CADFISS, telemetry will be started by the M&O CAM 222 (GSFC
only). Once the TLM CADFISS conductor gives a "go", the station will type in
LOS T/ROS T to ensure that the telemetry buffers are clear prior to AOS.

c. At approximately H-10 minutes, TIC will command telemetry "on" (both). Upon
receip t o f th is MCC execute, the M&O wi l l CAM 888 (GSFC off ) .

N o t e

Prior to typing in LOS T/ROS T in any of the above steps,
all PCM data will be inhibited to the telemetry program.

d. At approximately LOS +3 minutes, TIC will command telemetry "off. If TIC
neglects to turn TLM off by LOS +5, the M&O will CAM TLM "off" (CAM 999).

c. Upon completion of GSFC TLM CADFISS/MCC DGEN interface testing, if MCC
command l/F testing is to be run, the M&O will CAM 888 (GSFC off). Upon com
pletion of all station interface testing the NC will advise the stations of the "go"
status., At thî time, the station will type in LOS T/ROS T to ensure that the telemetry

program buffers are clear prior to AOS.— c o t A P u B T I o o i o r c o o m i v w O u o / v d i w t 1 1 \ / T T 5 / ? n i f \ / A u ^ " v A / f l o t v J l H
d. At T -20 minutes at launch stat ions, TIC wi l l command telemetry "on" (both). -o
Upon receipt of this MCC execute, the M&O will CAM 888 (GSFC off).

4 0 - 1 2
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40.4. 5 MIL RECORDING OF KEY ABORT ADVISORY SYSTEM EVENTS
AIU recording times are required from T -45 minutes to T plus 3 minutes.
40.4.6 COMMAND COMPUTER VERIFICATION

STATION^ SUPPORTING WITH A SINGLE USB CARRTFR UTi i IIPT tuc
VERIFICATION PROCEDURE. APPROXIMATELY 30 MINIITFGPRIOR TO STATION SUPPORT TIME OR LUNAR EMERGENCE THE MAD WTM "

Tss IS CSNFIGSRED ^0 IIIPPOR?
TO REQUIRED, UPLINK EITHER OF THE FOLLOWINGRTC o TO ESTABLISH A VALID GROUND LOOP;

A. FOR CSM SUPPORT, UPLINK CSM RTC 602 (UDL TEST A).
^ SUPPORT, UPLINK LM RTC 5M (DCA SF TST).

^ EXECUTED WITH THE COMMAND SYSTEM IN THE SAFE
CONDITION AND COMMAND SUB-CARRIER DOWN. UPON COMPLETION OF THE
EXECUTES AN EOF WILL BE WRITTEN.

40.5 SPACECRAFT COMMUNICATIONS

4 0 . 5 . 1 G E N E R A L P R O C E D U R E S

I3(*5f
40.5.1.1 For all phases in which only the CSM is manned, the AS-506 spacecraft call
sign will be Apollo 11. When both vehicles are manned, the call signs will be
■^v b\e. CSry\ £ASi.£ " L/H. bon'viq lont^y •rf.jpfeice. ojjeviat-ioi^S . <pVv«. c<«.M I
Sl<J»<S tK. NSIU jay OV10 ^ tozz ■fx' *='»■*' t-'Vt''- "

40.5.1.2 All stations with VHF or USB A/C equipment will be prepared to configure
in one or more of the A/C modes, in accordance with the SCM or by direction of the
M C C C o m T e c h .

40.5.1.3 Because of the use of multiple vehicles in lunar missions, new concepts of
A/C voice communications, determined by the mission phase, will be encountered.
Different procedures will be required for the prelaunch, launch, earth orbital, post-
TLI, translunar coast, lunar orbital, traneearth coast, and reentry phases. However,
as in the past, the station ComTech will be required to provide, within his equipment
capability, the highest quality of downlink voice to MCC.

40.5.1.4 Commwniintiono tootia (n.gi i ffgM MSFM T M or T M.fiM.MSFN rnliyr)
w i l l b e l H i i i e t r t 0 ^ i n U i a a t t h e D O M i

40.5.1.5 During the mission phases while VHF A/C equipment is not required
(approximately TLX plus 2 hours until approximately entry interface minus 4.5 hours).
USB downlink voice will be inhibited at all times when the two-way station loses down
l i n k l o c k .

SPZCIAL A/3 CONFIGURATIONS O'.SFN RELAY, ETC.) WILL oE
r-'"J I GATED IN THE "MOTE" GECTION OF THE 3CM. ACTUAL

„ IFFLEMENTATIOfv OF A SPECIAL A/6 CCNFI6URAT ION W ILL BE?v^ f IIFZCTED VERBALLY ?Y THE .MCC COME TECH AT THE REQUIRED
T I E E .

4C.E.1.S VOEAA 0PEEATIN3 PROCEDUREE.
A. UNLESS OTHERWISE DIRECTED BY MCC, ALL STATIONS
■■'ILL OPERATE THE A/G PYUIEM ^aTH TH- VOGAA'G

Y-PASSED. THIS CONFIGURATIO:: '•ILL APPLY FOR ALL
Pdc-*5

:-I3-I0E PHAGES EXCE:=T THE FOLLGR: . ! I

4 0 - 1 3
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40.5.2 PRELAUNCH PROCEDURES

4 0 . 5 . 2 . 1 G e n e r a l

PreLaunch voice communications with the S/C will be limited to the MCC, Launch
Operations Manager (LOM), GSM Spacecraft Test Conductor (MSTC), and the Astro
Communicator Panel Operator (CSTO). MIL will transfer VlIF A/O receive to A/C-l
and USB A/G receive to GOSS conference. MIL will also enable simultaneous VHF
and USB A/G uplinking to GOSS conference and, at T-4 minutes, will provide MCC with
the receive portion of the astro-launch circuit on the A/G-1 long-line.
40.5.2.2 Prelaunch/Launch Air/Ground Configuration for MIL

a. MIL will initiate constant keying to support KSC requirements per the CSM
Test and Checkout Procedure (TCP). Power output is to be limited to 100 watts
n o m i n a l .

b. During the terminal count, MIL will also inhibit the uplink capability on GOSS
conference when constant keying is called,for in the CSM Test and Checkout
Procedure (TCP). This action will not inhibit the monitoring of the CSM S-band
downl ink on GOSS conference.

c. All A/G communications checks which do not specifically call for the use of
GOSS conference will be rnade on A/G-1 longline.

d.̂  If GOSS conference communications checks are required, the inhibit functionwill be removed for the duration of the communications check.

e. The inhibit function on GOSS conference and the constant keying function will be
removed when the launch vehicle clears the tower, or upon the direction of the MCC
C o m T e c h .

• C i ) A P P l i S S To M i l 0 ( V L . y.
(2) DURING CREW SLEEP CYCLES, APPLICABLE STATIONS

j W I L L I N S E RT T H E V O G A A I N T H E C S N A / G C I R C U I T
f AT THE DIRECTION OF HOUSTON COMM TECH. AT

THE END OF THE SLEEP CYCLE, HOUSTON COMN
; T E C H W I L L D I R E C T T H E A P P L I C A B L E S TAT I O N S TO

BYPASS THE CSM VOGAA.
:• (5) DURING DUAL VEHICLE OPERATIONS, BEGINNING
I W I T H L M A C T I V A T I O N A T A P P R O X I M A T E L Y 9 4 H O U R S
^ 50 MINUTES GET, THE VOGAA WILL BE INSERTED
i l I N T H E C S M A / G C I R C U I T O N L Y. H O U S T O N C O M M
j T E C H W I L L P R O V I D E A V O I C E C U E O N N E T 2 F O R

ALL STATIONS TO INSERT THE CSM VOGAA FOR
DUAL VEHICLE OPERATIONS. AT THE COMPLETION
DUAL VEHICLE OPERATIONS HOUSTON COMM TECH WILL
PROVIDE ANOTHER CUE ON NET 2 DIRECTING STATIONS
TO BYPASS THE VOGAA IN THE CSM A/G CIRCUIT.

B. DURING THOSE PERIODS WHEN THE VOGAA IS NOT BYPASSED
j THE STATION MO AND COMM TECH WILL INSURE THAT^ BOTH THE INPUT AND OUTPUT OF THE VOGAA'S ARE MON-
\ ITORED. IN THE EVENT THAT VOICE IS DEGRADED ATTHE OUTPUT OF THE VOGAA, BUT GOOD AT THE INPUT,

THE STATION WILL ADVISE NETWORK ON NET 2. IN THE■ EVENT OF A TOTAL VOGAA FAILURE, THE STATION M&O
WILL BYPASS THE VOGAA AND THEN ADVISE NETWORKa..



C. DURING THE SITES H-70 SUPPORT COUNT, AT H-45, THE MCC
COMM TECH WILL CONDUCT AN ABBREVIATED VAL 4043 A/G TEST WITH
THE SITE. AT THIS TIME, THE MCC COMM TECH WILL CONFIRM THAT
T H E S I T E I S C O N F I G U R E D F O R P R O P E R V O G A A O P E R AT I O N A S R E
Q U I R E D F O R T H E S I T E T O B E G I N S U P P O R T O F T H E C U R R E N T M I S S I O N
PHASÊ ^̂

None of the above inhibit functions involves the A/G-1 longline.
MCC requires a constant capability to communicate with the
S/C on A/G-1 longline (on VHF 296.8) up to MIL LOS.

f. The MIL A/G configuration in support of MCC prelaunch operations is as follows;

(1) A/G-1 longline transmit VHF (296. 8 MHz) and GSM S-band

(2) GOSS conference transmit VHF (296.8 MHz) and GSM S-band (when not
inhibited)

(3) Remote GSM S-band to MCC on GOSS conference

(4) Remote VHF (259. 7 MHz) to MCC on the A/G-1 longline.

4 0 . 5 . 3 L A U N C H P R O C E D U R E S

40.5.3.1 At liftoff and until LOS, MIL.GBM, BDA, ANG, VAN, CYI, and ACN
will enable the best source of received A/G voice (USB or VHF) to GOSS conference.
This will be accomplished regardless of the SCM configuration. (GSFC voice control
will make the station voice source selection for patching to the network portion of
GOSS conference.) Voice uplinking will be inhibited at these station, unless a require
ment is indicated in the SCM or the MCC ComTech instructs the station to go remote.

40.5.3.2 MIL, GBM, BDA, ANG, VAN, and CYI will transmit on OPN on the launch
phase A/G activities. The message will be sent postpass and will provide the A/G
configuration used, remoting times (GET), quality, and general comments on the A/G
from the station view point. This message is to be addressed to GCTR/NOM and
H N E T / N C .

40.5.3.3 The station which is instructed to go remote, by SCM or by RTC (in a
contingency handover) will enable VHF and USB A/G uplink voice simultaneouslv.
4o.? . 3 .4 N/a To HS<. .
40.5.3.S After T +30 minutes all stations will follow the A/G voice procedures as
instructed for the various other phases of the mission.

foe.* 3

4 0 . 5 . 4 E A R T H O R B I TA L P R O C E D U R E S

40.5.4.1 The following A/G communications procedures will be used unless otherwise
directed by MCC:

a. Voice uplink via USB will be controlled by USB modes and carrier on/off times.
VHF voice will be uplinked during remote/local time of SCM.

b. When a downlink transfer to MCC is indicated in the SCM, the best source (USB/
VHF) will be transferred to MCC during remote/local times in A/G section of the
SCM (refer to paragraph 40.5.4.3).

N o t e

USB downlink will be inhibited except durii^ die times
specified in the A/G section of the SCM.

4 0 - 1 5





\

K i f W ^ ^
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\ N o t e

Norte of the above inhibit functions involves the A/G-1 longline.
MC(>,j'equires a constant capability to communicate with the
S/C ohsA/G-l longline (on VHF 296.8) up to MIL LOS.

f. The MIL A/G configuration in support of MCC prelaunch operations is as |idllows:
(1) A/G-1 longlinOtransmit VHF (296.8 MHz) and GSM S-band

\

(2) GOSS conference\ransmit VHF (296.8 MHz) and GSM S-band (ŵ n not
i n h i b i t e d ) \
(3) Remote GSM S-band ib MCC on GOSS conference

(4) Remote VHF (259. 7 MĤ to MCC on the A/G-1 longline,
4 0 . 5 . 3 L A U N C H P R O G E D U R E S

40.5.3.1 At liftoff and until LOS, MIL, (SBM, BDA, ANG.̂ N, CYI, and ACN
will enable the best source of received A/G^^voice (USB or Vhf) to GOSS conference.
This will be accomplished regardless of the^SCM configuration. (GSFC voice control
will make the station voice source selection f̂  patchin t̂o the network portion of
GOSS conference.) Voice uplinkir^ will be inhihated at^hese station, unless a requirement is indicated in the SCM or the MCC ComTê  ̂ tructs the station to go remote.
40.5.3.2 MIL, GBM, BDA, ANG, VAN, and CYI/̂1 transmit on OPN on the launch
phase A/G activities. The message will be senf^ost^Jass and will provide the A/G
configuration used, remoting times (GET), quMity, anc^general comments on the A/G
from the station view point. This message i/to be add:^ssed to GCTR/NOM and
HNET/NC.

to go remote, by St
ad USB A/G uplink vol

4 0 . 5 . 3 . 3 T h e s t a t i o n w h i c h i s i n s t r u c t e ;
con t ingency handover ) w i l l enab le VHF

-'4- rJ/N TO
40.5.3.^After T +30 minutes all sl^tions will follow the A/G voiinstructed for the various other p^ses of the mission.
4 0 . 5 . 4 E A R T H O R B I T A L P R O C E D U R E S

or by RTC (in a
e simultaneously.

p r o c e d u r e s a s

40.5.4.1 The following A /^
directed by MCC:

commun ica t i ons p rocedu res w i l l be used un lbss o the rw i se

a. Voice uplink via-USB will be controlled by USB modes and carrier on/c^ times.
VHF voice will be ^linked during remote/local time of SCM.

b. When a downlink transfer to MCC is indicated in the SCM, the best source ̂ SB/
VHF) will be tfansferred to MCC during remote/local times in A/G section of the
SCM (refer tb paragraph 40.5.4.3).

N o t e

USB downlink will be inhibited except during the times
specified in the A/G section of the SCM.

4 0 - 1 5
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c. The VHF transmitting and prime receive antenna will be pointed at the vehicle
listed in column one of the A/G section of the SCM. Dual VHF systems will point
the second VHF antenna at the opposite vehicle.

40.5.4.2 A/G voice communication in areas overlapping 85-foot antenna coverage will
be accomplished in accordance with the following procedures:

a. GDS will enable downlink to GOSS conference by directive only. The VHF A/G
coverage in this area will be provided by GYM (prime) and/or CAL (secondary).
b. At the time of handover to MAD, CYI will inhibit the downlink only and MAD will
remote USB to GOSS conference during MAD carrier on-times. CYI will continue
uplinking VHF until predicted LOS+2 minutes.

c. HSK will remote USB during carrier on-times as specified in the SCM or by the
M C C C o m T e c h .

40.5.4.3 The nominal method of enabling the received A/G voice to MCC is explained
in the following paragraph. At the times specified in the SCM, or when verbally cued
by the MCC ComTech, stations with USB and VHF A/G capabilities will remote USB
and VHF A/G links to GOSS conference, but will inhibit the USB voice downlink (if the
USB system is not locked up). When the USB downlink voice quality becomes equal to,
or better than, the VHF downlink voice, the station ComTech will enable the USB down
l ink vo ice and inh ib i t the VHF downl ink vo ice . Shou ld the USB downl ink vo ice de ter io ra te
to a condition where it is less intelligible than the VHF downlink, the station ComTech
will again inhibit the USB downlink voice and activate the VHF downlink voice xmtil the
USB downlink voice again becomes the higher quality. In all cases, the station ComTech
will inform the MCC ComTech whenever a downlink voice source is changed and will
report the source currently being provided. In addition to monitoring the downlink
sources for quality, the station ComTech will monitor these circuits for any possible
S/C crew requests for S/C configuration changes. If MCC concurs in such a request,
the station ComTech will reconfigure the station A/G circuits upon direction of MCC
and inform the MCC ComTech when reconfigured.

4 0 . 5 . 5 P O S T - T L I P R O C E D U R E S

At approximately TLI +2 hours, the reliability of VHF A/G communications will
deteriorate to the point of being imusable. At this time, the NC will notify the NOM
who will release the VHF equipment; thereafter, only the USB voice link will be used.
All USB voice remoting will be in accordance with the times specified in the SCM or at
t h e v e r b a l d i r e c t i o n o f t h e M C C C o m T e c h .

4 0 . 5 . 6 T R A N S L U N A R C O A S T P R O C E D U R E S

A/G remoting during this phase of the mission will differ from that during earth orbit,
only in that the USB voice link will be the only method of communication. The USB
A/G voice circuits will be remoted in accordance with the times and configurations
specified in the SCM or a t the verbal d i rect ion of the MCC ComTech.

4 0 . 5 . 7 L U N A R O R B I T A L P R O C E D U R E S

40.5. 7.1 At times during this phase of the mission, both S/C will be manned. As long
as l i ne -o f -s igh t capab i l i t i es ex is t , t he onboard VHF equ ipmentused fo r i n te r -
spacecraft communication; both S/C will also transmit voice simmtaneously on the USB
d o w n l i n k s . \

4 0 - 1 6



4o.5,l- 1

ON EACH LUNAR ORBIT, AT EXPECTED EMERGENCE MINUS 5 MINUTES,
MCC COMM TECH WILL CALL UP THE PRIME AND BACK UP STATIONS
TO PERFORM AN ABBREVIATED VALIDATION TEST 4043 ON NET 1.
THE TEST WILL CONSIST PRIMARILY OF KEYING AND VOICE CON-
TINUITY CHECKS. THIS PROCEDURE WILL NOT APPLY WHEN THE
LM IS LANDED AND AN 35* STATION (PRIME AND WING) IS PRO
VIDING COVERAGE FOR BOTH VEHICLES. IN THIS CASE NET 1 WILL
ALREADY BE IN USE TO THE LANDED LM PRIOR TO CSM EMERGENCE.

-4o- iL A
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THE C3M-LM/MSFN RELAY CONFIGURATION WILL 3E REQUIRED
FROM APPROXIMATELY PDI PLUS 23 MINUTES UNTIL Lt-5
ASCENT IGNITION, THIS CONFIGURATION WILL NOT BE USED

DURING THE LM ASCENT PHASE. STATIONS WILL RECEIVE
VERBAL CUES FOR IMPLEMENTATION AND TERMINATION OF MSFN
RELAY FROM MCC COMM TECH

i G i >



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 4 0 . S t a t i o n O p e r a t i n g P r o c e d u r e s

40.5. 7.2 When the S/C are beyond line-of-sight communication and the VHF equip
ment becomes ineffectual, the only method of commxmication will be the USB systems.
The S/C crew will inform the CAPCOM that VHF is unusable and, upon direction of the
CAPCOM, the MCC ComTech will instruct the station(s) to activate the LM-CSM
(MSFN) relay circuit. All USB A/G remoting and configurations will be in accordance
with the times specified in the SCM or as directed by the MCC ComTech.

N o t e

Any time that the CSM-LM (MSFN) relay circuit is activated,
only the CSM A/G circuit will be remoted to GOSS conference.
T h i s w i l l a l l o w M C C t o c o m m i m i c a t e t o b o t h v e h i c l e s a n d a l s o
allow the S/C to communicate between each other via the
ground station.

40.5. 7.3 When the VHF line-of-sight capability is restored, the S/C crew will inform
the CAPCOM that VHF is again usable. The MCC ComTech, upon the instruction of the
CAPCOM, will direct the station(s) to release the LM-CSM(MSFN) relay circuit if
needed. The configuration (ref SCM) of remoted A/G circuits will be maintained until
o t h e r d i r e c t i o n s a r e r e c e i v e d .

4 0 . 5 . 8 L U N A R S U R F A C E O P E R A T I O N S

Thr nri^T T M/MrUN rplnji r I'lnfitjiivnti ■

4 0 . 5 . 9 T R A N S E A R T H C O A S T P R O C E D U R E S

,d througliuul Uie lui; ?i>CL
^ 2 :

40.5. 9.1 General. The USB voice link will continue to be the only A/G source until
approximately entry interface -4 1/2 hours at which time the NC will inform the NOM,
who will inform the stations via OPN that VHF A/G equipment is again required. At
this time, stations will monitor the VHF downlink and report to the MCC ComTech
on Net 2 when the quality becomes usable. Voice uplinking (USB and/or VHF) will be
controlled by SCM or MCC ComTech. Only the two-way station will enable downlink
voice unless directed otherwise by the MCC ComTech.

C R O ,
4 0 . 5 . 9 . 2 C o m m u n i c a t i o n T e s t

C R O
a. A special commxmications test will be conducted at ffHPlas soon as possible after
VHF voice is reported as usable. On cue from the MCC ComTech, the USB voice
(uplink and downlink) will be inhibited. On cue from the MCC ComTech, the SHK CRO
ComTech will remote VHF uplink and downlink to MCC via GOSS conference.

b. Upon completion of the test and on cue from the MCC ComTech, the BMSi
ComTech will inhibit VHF uplink and downlink. A selected USB station will then
be instructed to remote USB voice only (uplink and downlink) to MCC via GOSS
c o n f e r e n c e .

c. This procedure (USB only uplink and downlink remote to MCC) will apply if a
handover to another station is necessary. In the event of a USB A/G failure, stations
will be instructed by the MCC ComTech to activate the VHF A/G (uplink and downlink
remoted to MCC) capability.

4 0 - 1 7
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40;.^. 10 REENTRY PROCEDURES

Section 40. Station Operating Procedures

Full tJ?B and VHF communication capability ^ all be utilized or monitored in accor
w i t h t h d \ S C M o r M C C C o m Te c h i n s t r u c t i o n s ,
on the SH, a loss of VHF capability will be e>
chute depli^ment. USB voice communication
because of tK r̂mal reaction of the earth's atmosphere and the CM heat shie
4 0 . 5 . 11 C O N T t o C E N C Y P R O C E D U R E S

S i n c e t h e G S M V H F a n t e n n a s a r e ^ a t e d
perienced from CM/SM separatioi d main
will also be lost during the reenj^ »hase

m o n i t o r a l l
w h e n i t

40.5.11.1 Dlffer^ces Between S/C A/C Mode and SCM. Stations w
voice downlink capaMlities at all times during support. Such monitoexceeds the audio momtoriî  capability, may pe accomplished by ̂ isual indicator.
If there is a difference x^etween the S/C mode
SCM, the s ta t ion ComTe^
and notify the M&O. The
C o m Te c h o n N e t 2 .

40.5.11.2 Loss of A/C Circu i t

M CWhen the A/C capability is^st, the
the cause. If there is no respon̂ from the
plished, as specified in the SCM (no\respon£
MCC ComTech will query the stationNComT
A/C uplink and downlink.

of A/C voice and tl^ required by the
will reconfigure hi 3 A/C circuits to^onform with the S/C
•tion ComTech wi 1 report this dî repancy to the MCC

/

C C o m Te c h w i l l a t t e m p t t o d e t e r m i n e
S/C after handover has been accom-

e aftbr two voice uplink attempts), the
jc^'on Net 1 concerning the quality of
/

The station should be prepared to
the suspected condi t ion i f tbfe CAT

o r t t o t h e M C C C o m T e c h
f a i l s t o r e c e i v e a

response from the S/C af̂ ^r two aljtempts.
/ I \b. If there is a loss of prime A/c mode frqm within the ground station or the S/C,

the station ComTech will verify the quality if the alternate A/C mode and remote it
to COSS conference. He wil/inform the M^ and the\lCC ComTech of this action.

40.5.11.3 USB Backup Voigi (30-foot). Throughout aU paŝ s, the station ComTech
will monitor the backup vc^ce circuits, which Will also be receded. If any voice isreceived on these circuî , the ComTech will imtify the M&O who will immediately in
form the NC on Net 2./If the S/C attempts to establish contact bVthis means, the
station ComTech will/remote this circuit to CO Ŝ conference and imify the MCC Com
Tech on Net 2. Yoyte playback of any contacts obtained during this ^riod may be
requested by MCC

4 0 . 5 . 11 . 4 U S y B a c k u p Vo i c e a n d A M K e y ( 8 5 -
a r dSDDS opera tor w i l l mon i to r the backup vo ice

r e c o r d e d . I f c o n t a c t i s m a d e o n e i t h e r l i n k , t h
who will ynmediately notify the NC on Net 2.
on eithej/link will be the cue for the M&O to re
repor îs actions to the MCC ComTech on Netbe in/the immediate vicinity to decipher any AIM
bacX of any contacts monitored during this peri

bot). Throughout all pas^s, the station
AM key circuits, which vml also be

; SDDS opera to r w i l l i n fo rm the M&O,
ny attempt by the S/C to establish contact
n o t e t h i s c i r c u i t t o C O S S c o n f e r f e m c e a n d
2 . I t i s r equ i r ed t ha t a qua l i fied ope ra to r
key reception. MCC may request^lay-

• o d . \

4 < ) - l &
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4 0 . 5 . 1 0 R E E N T R Y P R O C E D U R E S

Full USB and VHF communication capability will be utilized or monitored in accordance
with the SCM or MCC ComTech instructions. Since the CSM VHF antennas are located
on the SM, a loss of VHF capability will be experienced from CM/SM separation to main
chute deployment. USB voice communication will also be lost during the reentry phase
because of thermal reaction of the earth's atmosphere and the CM heat shield.

4 0 . 5 . 11 C O N T I N G E N C Y P R O C E D U R E S

40.5.11.1 Differences BetwegrrSyc A/G Mode and SCM. Stations will monitor all
voice downlink capabilities atfalOimes during support. Such monitoring, when it
exceeds the audio monitoringl^^bility, may be accomplished by a visual indicator.
If there is a difference between the S/C mode of A/G voice and that required by the
SCM, the station ComTech will reconfigure his A/G circuits to conform with the S/C
and notify the M&O. The station ComTech will report this discrepancy to the MCC
C o m Te c h o n N e t 2 .

40.5.11.2 Loss of A/G Circuits

a. When the A/G capability is lost, the MCC ComTech will attempt to determine
the cause. If there is no response from the S/C after handover has been accom
plished, as specified in the SCM (no response after two voice uplink attempts), the
MCC ComTech will query the station ComTech on Net 1 concerning the quality of
A/G uplink and downlink.

N o t e

The station should be prepared to report to the MCC ComTech
the suspected condition if the CAPCOM fails to receive a
response from the S/C after two attempts.

b. If there is a loss of prime A/G mode from within the ground station or the S/C,
the station ComTech will verify the quality of the alternate A/G mode and remote it
to GOSS conference. He will inform the M&O and the MCC ComTech of this action.

4 0 . 5 . 1 1 . 3 U S B B a c k u p V o i c e ( 3 0 - f o o t ) . — I f c
THROUGHOUT ALL SUPPORT TIMES, THE STATION WILL MONITOR THE BACKUP
V O I C E D O W N L I N K C I R C U I T ( S ) W H I C H W I L L A L S O B E R E C O R D E D . I F T H E S / C
ATTEMPTS TO ESTABLISH CONTACT BY THIS MEANS, THE FIRST STATION
T O M O N I T O R T H E D O W N L I N K AT T E M P T W I L L A N N O U N C E O N N E T 2 " ( S TA )
H A S ( V E H ) B A C K U P V O I C E C O N TA C T " . A L L O T H E R S TAT I O N S E X C E P T T H E
D E S I G N AT E D 2 - WAY A N D B A C K U P S TAT I O N S W I L L R E F R A I N F R O M M A K I N G
A D U P L I C AT E A N N O U N C E M E N T. T H E D E S I G N AT E D 2 - W AY S TAT I O N W I L L
TRJ\NSFER THE (VEH) BACKUP VOICE TO NET 1 AND INFORM THE MCC COM
T E C H O N N E T 2 O F H I S A C T I O N S . M C C M AY R E Q U E S T P L AY B A C K O F A N Y
C O N TA C T S M O N I T O R E D D U R I N G T H I S P E R I O D .

N O T E
T H E B A S I C P R O C E D U R E D E S C R I B E D A B O V E S H A L L B E F O L L O W E D F O R A N Y
D O W N L I N K C O N F I G U R AT I O N O T H E R T H ' t N T H AT S P E C I F I E D I N T H E S C M .

I

4 < ) - l »



4o-^ "-4 t;S8 ypicb ^ A.IM Key gs')
TJlRmi^HjQlJT ALL SUPPORT TIMES, THE SDDS OPERATOR WILL MONITOR THE

d^O^a&î ICE AND AM KEY DOWNLINK CIRCUITS, WHICH WILL ALSO BE
RH^DED. IF THE S/C ATTEMPTS TO ESTABLISH CONTACT BY THESE
CIRCUITS, THE FIRST STATION TO MONITOR THE DOWNLINK ATTEMPT WILL
A N N O U N C E O N N E T 2 " ( S TA ) H A S ( V E H ) ( B A C K U P V O I C E O R A M K E Y )
C O N TA C T " . A L L O T H E R S TAT I O N S E X C E P T T H E D E S I G N AT E D 2 - W AY A N D
BACKUP STATIONS WILL REFRAIN FROM MAKING A DUPLICATE ANNOUNCEMENT.
THE DESIGNATED 2-WAY STATION WILL TRANSFER THE (VEH) (BACKUP VOICE
OR AM KEY) TO NET 1 AND INFORM THE MCC COM TECH ON NET 2 OF HIS
ACTIONS. MCC MAY REQUEST PLAYBACK OF ANY CONTACTS MONITORED DURING
T H I S P E R I O D .

N O T E <
T H E B A S I C P R O C E D U R E D E S C R I B E D A E O V E S H A L L B E F O L L O W E D F O R A N Y
DOWNLINK CONFIGURATION OTHER THAT THAT SPECIFIED IN THE SCM.
I T I S R E Q U I R E D T H AT A Q U A L I F I E D O P E R AT O R B E I N T H E I M M E D I AT E
V I C I N I T Y O F T H E S D D S T O D E C I P H E R A N Y A M K E Y R E C E P T I O N .

AO' ISA
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40.5.11.5 Voice Handover. During any contingency handover in which the stations
are remoting A/G voice, the voice will be handed over on the RTC cue for a command
handover, unless otherwise directed by MCC.

N o t e

The only exception to this will occur during a handover from
GYM to GDS. GYM will hold the VHF A/G remote until MCC
RTC conducts a handover between GDS and TEX on Net 2, or
u n t i l t h e M C C C o m Te c h d i r e c t s t h e s t a t i o n t o h a n d o v e r t o T E X .

4DT5t4J.,.6 Dual Voice Link. If independent voice communication to each vehjcle-fCSM
and LM) is~?eq«icg^ the following configuration will apply; ^

a. The CSM/USB loop wiir"BB~tiie.,Jlet 1 (GOSgjaeirfSren̂ ) circuit to the CSM.
b. The LM/USB loop winj!e-theTfler2circuif^o~^^ T
c. StafjoJi-^eYsonnel will use Net 3 access keys to resume Net 2 voT5e~{ua£tons

___,and'l9entify the loop as Net 2 in all transmissions.
40.5.11. 7 LM Monitoring. During TLC when a station is conf:^ured via SCM to
monitor the LM downlink, the station ComTech will monitor the LM downlink voice
source, particularly during the time when there is no voice downlink from the CSM.
Should the station receive voice from the LM, the station ComTech will immediately
enable the LM downlink to GOSS conference and notify MCC ComTech on Net 2.

N o t e

Do not inhibit the CSM remote to GOSS conference at any
time during this configuration except as directed by MCC.

4 0 . 6 S AT C O M C O N T I N G E N C Y P R O C E D U R E S ( C L A S S - 1 9 S H I P S )

40.6.1 If the normal 2.4-kbps data link (SATCOM) fails, the ships have the capability
to output 1.2-kbps data via HE circuits. The 1.2-kbps data will be displayed in MCC
at one -ha l f t he no rma l ra te . The sw i t ch i n da ta ra tes w i l l be accomp l i shed i n acco rd
a n c e w i t h S e c t i o n 5 1 o f t h e N O D .

40.6.2 If the 1.2-kbps data rate becomes necessary, the M&O, after notification by
the Communications manager, will ensure that the ship is configured as soon as
possible, and subsequently will notify the Communications manager that configuration
is complete. During the reconfiguration, the M&O will notify the NC on Net 2 when
the TLM program has been recycled and verified.

4 0 . 7 S P A N S O L A R F L A R E R E P O R T I N G P R O C E D U R E S

40. 7.1 After first notice of a major optical flare (corrected area greater than 15 sq
degrees), or if a channel B flux which is 500 flux units greater than the preburst level,
the span observer will request the M&O to contact the Space Environment Console
(SEC) at MCC.

40. 7.2 While configured for two-way support,, the M&O will contact the NC on Net 2.

4 0 - 1 9
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40. 7.3\At all other times, the M&O will contact the NC on Net 2.
40. 7.4 \̂ en instructed by the M&O, the span observer will give a verbal report to
t h e S E C .

4 0 . 8 R A D A R S l E C T O R Y D A T A P R I O R I T Y P R O C E D U R E S

40.8.1 A statioX having both USB and C-band tracking capability will treat the USB
tracking data as wime. Where line limitations exist, C-band trackii^ dataywill be sent
pos tpass , un less omerw ise spec i fied i n t he SCM.

40. 8.2 Low-speed dalfi at BDA will have the following priorities:

a . U S B

b . F P Q - 6

c . F P S - 1 6 .

4 0 . 9 S P E C I A L C O M M A N D P R O I C E D U R E

During TLC and TEC crew sleep p îods, CSM omni-an^nna selection will be commanded by MCC. This type of opei^tion will require ^real-time change in uplink mode
as soon as possible if command capalMity is lost (du t̂o uplink circuit margin) prior to
the required omni-selection. In orderNf) improve the circuit margin to enable a
successful omni-switch in the least amo t̂ of tim^ MCC will request the station M&O
to reconfigure, for uplink. Mode 3, on N^2. Urcn termination of the special situation.
Track will notify the M&O to reconfigure t\the/6r^inal uplink mode.

c :

4 0 - 2 0
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Pat,̂ l7 I 40-7.3 At all other times, the M&O will contact the NC on Net 2. op
40. 7.4 When instructed by the M&O, the span observer will give a verbal report to
t h e S E C .

40.8 RADAR TRAJECTORY DATA PRIORITY PROCEDURES

40. 8.1 A station having both USB and C-band tracking capability will treat the USB
tracking data as prime. Where line limitations exist, C-band tracking data will be sent
postpass, unless otherwise specified in the SCM.

40. 8.2 Low-speed data at BDA will have the following priorities;

a . U S B

b . F P Q - 6

c . F P S - 1 6 .

4 0 . 9 S P E C I A L C O M M A N D P R O C E D U R E

During TLC and TEC crew sleep periods, CSM omni-antenna selection will be com
manded by MCC. This type of operation will require a real-time change in uplink mode
as soon as possible if command capability is lost (due to uplink circuit margin) prior to
the required omni-selection. In order to improve the circuit margin to enable a
successful omni-switch in the least amount of time, MCC will request the station M&O
to reconfigure, for uplink. Mode 3, on Net 2. Upon termination of the special situation.
Track will notify the M&O to reconfigure to the original uplink mode.
ALSO, DURING TLC AND TEC, CSM PM DOWNLINK MODES MAY BE
CHANGED FROM 08 TO 16 WHEN ADDITIONAL TELEMETRY DATA IS
requi red for analys is , t rack wi l l not i fy the affected
STATIONS OF THESE CHANGES AS REQUIRED.

4 o . I D S f t o A u ( < 5 D ; S 1 4 ) - N / A T O i K t
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I N S T R U M E N T A T I O N P R O C E D U R E S

N O T E

Sections 59 and 60 require no supplementary information
for the AS-506 mission (See the NOD).
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S U P P L E M E N T T O S E C T I O N 5 0 . C O M P U T E R S U P P O R T

5 0 . 1 G S F C R E A L - T I M E S Y S T E M ( C R T S )

5 0 . 1 . 1 P O I N T I N G D A T A

50.1.1.1 Nominal. Before F-7 days, supporting stations will receive nominal pointing
data for the launch phase and first revolution at the various possible launch azimuths,
beginning with 72 degrees. Data will be in 3-degree increments. Tapes, labeled to
indicate the laimch azimuth, will be transmitted as specified in column 1 of table 50-1.

50.1.1. 2 Contingency. If contingent pointing data is required, further information
and instructions will be provided by PDC or ISI.

5 0 . 1 . 2 A C Q U I S I T I O N M E S S A G E S

50.1.2.1 No Burn TLI Acquisition Messages. Before the first TLI opportunity, GRTS,
will generate and transmit "no burn" GSM acquisition messages as specified in column 2
of table 50-1. These messages, which will reflect a continuation of the earth-orbital
phase without any injection burn, will be sent to those stations scheduled to view the burn
and those having AOS within 30 minutes if the burn should not occur. If the first oppor
tunity is cancelled or missed and injection is scheduled for the second opportunity, these
procedures will be repeated.

5 0 . 1 . 2 . 2 P o s t - T L I S - I V B A c q u i s i t i o n M e s s a g e s . F o r t h e l i f e o f t h e S - I V B c o m m u n i
cations system (approximately 12 hours), GRTS will transmit post-TLI acquisition
messages to those stations which are scheduled to track the S-IVB after separation
(see column 1 of table 50-1).

50.1.2.3 Limar Tracking Acquisition Messages. By F-7 days, GSFC will generate
lunar track acquisition messages and transmit them only to CDS, GDSX, HSK, HSKX,
MAD, and MADX as directed in paragraph 40.2.3.2 of this supplement.

5 0 . 1 . 3 R E A L - T I M E S Y S T E M

During the launch phase, GRTS will accept data from the Real-time Computing System
(RTCS) Impact Predictor (IP) computer via the Launch Trajectory Data System (LTDS)
and the Apollo Launch Data System (ALDS). GRTS will also accept C-band and USB
metric tracking data from the supporting network during the earth-orbital and reentry
phases. GSFC will use this information to drive various displays in the MSFNOC.

5 0 . 1 . 4 C A D F I S S

50.1.4.1 General. CADFISS testing within the participating network will be conducted,
using GSFC con^juters, as established in the NCG schedule and as detailed in CADFISS
briefing messages which will precede scheduled tests. Exercises will generally include
boresight and clockwise slew tests with the C-band radars; and boresight, range,
antenna position programmer, TLM, and CMD tests with the USB stations. High-speed
i n t e r f a c e t e s t s w i l l b e c o n d u c t e d w i t h A L D S a n d L T D S . P o s t - l a u n c h C A D F I S S t i m e s
will be issued in the site release messages. No CMD CADFISS tests will be conducted
during the final phases of the terminal count or after launch. Scripts for the CMD, and
tracking CADFISS tests and appropriate eomments are given in paragraphs 50.1.4.2
through 50.1.4.4.

5 0 - 1
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Table 50-1. CRTS Acquisition Message and Pointing Data Plan

M i s s i o n
V . P h a s e s

Ty p e o f
S t a t i o n

C o l u m n 1

N o m i n a l ( p r o v i d e d a t
a p p r o x F - 7 d a y f o r
t h e fi r s t r e v i n l a u n c h
a z i m u t h i n c r e m e n t s o f

3°)

C o l u m n 2

No burn TLl (pro
vided in the event
T L l d o e s n o t o c c u r
as planned)

C o l u m n 3

P o s t T L l ( p r o v i d e d
a f t e r T L l f o r t h e
S-IVB until battery
depletion) (Note 5)

30 'USB S ta t ions
( L a n d )

2 9 - p o i n t a c q u i s i t i o n
messages (Note 1)

29-po in t and 6-
p o i n t a c q u i s i t i o n
m e s s a g e s

29 - and 6 -po in t
a c q u i s i t i o n m e s
sages (Note 5)

8 5 ' U S B S t a t i o n 2 9 - p o i n t a c q u i s i t i o n
message (Note 1)

29-point acquisition
m e s s a g e

2 9 - p o i n t a c q u i s i t i o n
messages (Note 5)

C - b a n d s t a t i o n s
( L a n d )

20-second pointing
data (Notes 1 and 2)

6 - P o i n t : A L L 6 - P o i n t : A L L

I R V : A l l e x c e p t
TA N , B D A ( F P S -
16) HAW

IRVs: All except
TA N . H A W, a n d
BDA (FPS-16)(Note 5)

Sh ips
I n s e r t i o n I R V s , 2 0 - s e c o n d

poin t ing data and 29-
p o i n t a c q u i s i t i o n m e s
sage (Note 3)

I R V s I R V s

(Note 5)

I n j e c t i o n I RV s a n d 2 9 - p o i n t
a c q u i s i t i o n m e s
sage (Note 4)

I R V s I R V s
(Note 5)

N o t e s

1. An acquisition message for a given launch azimuth will remain valid
for each day of the launch window.
2. For the launch phase, C-band radar pointing data wiU be eenerated bv
the E.XR techeical laboratory.
3 The insertion ship will be provided two mVs for each launch azJmuth
increment: one for AOS and one for insertion.
4. Separate IRVs and 29-point acquisition messages will be provided for
each different TSP of the launch window.
5. Provided only to stations scheduled to track.

5 0 - 2
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5 0 . 1 . 4 . 2 C o m m a n d C A D F I S S S c r i p t s

a . G e n e r a l

In i t i a l cond i t i ons fo r these tes t a reas fo l l ow:

(1) Mode 2

(2) Mission ID, bit 0

(3) Load enable

(4) An invalid ground loop, established by switching the 1299 switchboard to the
neutral position from the computer output channel.

(5) In the MAP mode, the MAP inputs will come from the CADFISS TLM test
t a p e s .

(6) In the no MAP mode, the MAPs will be inhibited at the external interrupt
inhibit switch on the command computer for each vehicle.

(7) USB transmitters on.

( 8 ) R - F p o w e r o n .

N o t e

T h e c o m m a n d A p o l l o m a x i m a l t e s t i n g c o n fi g u r a t i o n , i . e . ,
uplinking via USB with or without MAP returns with a
remoted site, is contained in the following sequence of
e v e n t s .

b . A s s o c i a t e d T e s t M n e m o n i c s

(1) CMDL/INSS-U/CDP: TTY loads for input subsystem test.

(2) CMDH/INSS-U/CDP: High-speed input subsystem test.

(3) RPTL/INSS-U/CDP: Input subsystem TTY VAL tape test.

(4) CMDH/INUP-U/USB*: High-speed input uplink test.

(5) RPTL/INUP-U/CDP: Input uplink TTY VAL tape test.

(6) CMDH/ISSA-U/CDP: High-speed abbreviated data flow input subsystem test.

(7) RPTL/ISSA-U/CDP: Abbreviated input subsystem TTY VAL tape test.
c. Combined CSM/LM and SLV Vehicle Test (with uplinking)

(1) Low-speed Output Test - CMDL/INSS-U/CDP

Loads 0002 , 2002 , 4002 .

* Represents an M or an N for the MAP or no MAP uplink test,

5 0 - 3
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(2) High-speed Test - CMDH/INUP-U/USB*

(a) Loads 0001,0601,0701, 0801 0801, 0901, 1001, 1201.

(b) Test case 0302, illegal subblock count. HSD ERR 13.

(c) Loads 1301, 1401, 1801, 1901.

(d) Test case 0702, incorrect data word count. HSD ERR 15.

(e) Loads 2001, 2101, 2201, 2301, 2401, 2501, 2601, 2801, 3801, 3901.

(f) Time delay, 0.5 minutes.

(g) Loads 4001, 4101, 4201, 4301.

(h) Test case 4302, subblock count out of sequence. HSD ERR 14.

(i) Loads 4401, 4501, 4601.

(j) Test case 4602, error code pertubation. HSD ERR 02.

(k) Loads 4701, 4801, 4901.

(1) Test case 4802, illegal vehicle ID. HSD ERR 09.

(m) Loads 5001, 5101, 5201.

(n) Test case 4001, same type and message number. HSD ERR 19.

(o) Loads 5301, 5701, 5801, 5901

(p) IC message, switch to load disable.

(q) Time delay, 2 minutes.

(r) Load 0802 into TMP storage.

(s) Load inventory summary request No. 1.

(t) Time delay, 1.5 minutes.

(u) Test case 0902. TMP NONVAL expected with TMP storage full. HSD
E R R 2 0 .

(V) Uplink loads 0701, 0801, 1001, 2101, 4201, 4301 for expected return of
groimd rejects.

( w ) T M P L D C L R 0 8 0 2 .

(X) IC message, establish a valid ground loop at the 1299 switchboard, read
TTY tape into CDP, load 0002 first, then 2002 and 4002, switch from load
disable to load enable for each load, end sequence in the load enable position.

* Represents an M or an N for the MAP or no MAP test.
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(y) Time delay, up to 4 minutes for validations of TTY load 0002.

(z) Time delay, up to2minutes for validations of TTY load 2002. |
U

(aa) Time delay, up toS minutes for validations of TTY load 4002. I
(ab) Uplink load 0701 and RTCs 604, 605, 607.

(ac) Command history request, CSM type No. 1.

(ad) Time delay, 1.5 minutes.

(a0 Command history request, CSM type No. 2.

(atj) Time delay, 1.5 minutes.
(alS) Uplink CSM RTCs 606, 608, 609, 610, 611, 612, 613, 614, 615, 616,
6lY, 618, 619, 620, 621, 622, 623, 624, 625, 626, 627, 628, 629, 630, 631
632, 633, 634, 635, 636, 637, 638, 639, 640, 641.

(â ^ IC message, single frequency stations switch for SLV-LM uplinks.
(ay Time delay, 1.5 minutes.

(ap Uplink load 4001, RTC 040 and load 2001.
(a^ Command history request, SLV type No. 1.

(ail) Time delay, 1.5 minutes.
{atSU^ Command history request, LM type No. 1.

(alS^ Time delay, 1.5 minutes.

(ao) Computer status request, USB.

(ap) Command history request, LM tjqie No. 2
(a^ Time delay, 1.5 minutes.
(a^T Uplink SLV RTCs 002, 004, 006, 010, 012, 022, 036, 042, 046, 050,
052, 054, 056, 060, 066, 070, 072, 074, 076, 100, 102, 112, Il4, 116, 120
122, 126, 130, 132, 134, 136, 140, 241, 242, 244, 245, 246, 247, 248, 260
261 , 262 , 301 , 302 , 303 , 304 , 305 , 306 , 307 , 308 , 309 , 701 , 702 , 703 , 704
705, 706 , 707 , 708 , 709 , 710 , 711 , 712 , 713 , 714 , 715 , 716 , 717 , 718 , 719 ,
720, 721, 722 , 723 , 724 , 725 , 726 , 727 , 728 , 729 , 730 , 731 , 732 , 733 , 734 ,
735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745, 746, 747, 748, 749,
750,, 751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764,
765, 766, 767 , 768 , 769 , 770 , 771 , 772 , 773 , 774 , 775 , 776 , 777 , 778 , 779 ,
780 , 781 , 782 .

( ^ " ) U > ( ^ O S o l , 2 - X o i , ' ^ ' Z o i , ' f S u i
(at) Load inventory summary request No. 2.
(au) IC message, perform command load recovery testing.

5 0 - 5
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(y) Time delay, up to 4 minutes for validations of TTY load 0002.

(z) Time delay, up to 4 minutes for validations of TTY load 2002.

(aa) Time delay, up to 4 minutes for validations of TTY load 4002.

(X) Uplink load 0701 and RTCs 604, 605, 607.
(ac) "Command history request, CSM type No. 1

(ad) Tih^e delay, 1.5 minutes
(ae) Uplinksload 4001 and RTC 040.

(af) Commandsjiistory request, CSM type No. 2

(ag) Time delay,\1.5 minutes.

/

|s/ rvvj

(ah) Uplink CSM RTGs 606, 608, 609, 610, 611, 61^ 613, 614, 615, 616,
617, 618, 619, 620, ok, 622, 623, 624, 625, 626/627, 628, 629, 630, 631,
632, 633, 634, 635, 636/̂ 637, 638, 639, 640,
(ai) IC message, single fre(^ency stations switch for SLV-LM uplinks,
(aj) Time delay, 1.5 minutes.^
(ak) Uplink load 4001, RTC 040 ahd Ic

(al) Command history request, SI

( a m ) T i m e d e l a y, 1 . 5 m i n u t e s .

(an) Command history requ^t, LM type Nd\ 1.
(ao) Time delay, 1.5n:^utes.
(ap) Computer statu/request, USB.

(aq) Command hi^ory request, LM type No. 2
(ar) Time del^, 1.5 minutes.
(as) Uplir̂SLV RTCs 002, 004, 006, 010, 012, 022, 036, 042, 046, 050,
052, 054/056, 060 , 066 , 070 , 072 , 074 , 076, 100, 102, 112,\l4, 116, 120,122, 1̂  130, 132, 134, 136, 140, 241, 242, 244, 245, 246, MY, 248, 260,
261, 262, 301, 302, 303, 304, 305, 306, 307, 308, 309, 701, 70k 703, 704,
705/706, 707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717,\l8, 719,
7?/, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730, 731, 732, m, 734,

15, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745, 746, 747, 74^ 749,
'750, 751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763/764,
765, 766, 767, 768, 769, 770, 771, 772, 773, 774, 775, 776, 777, 778, ̂ 9.
780, 781 , 782 .

(at) Load inventory summary request No. 2.
(au) IC message, perform command load recovery testing.
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(3) Low-speed Input Test -

Section 50. Computer Support

R P T L / I N U P - U / C D P

(a) Load inventory summary containing 0001, 0601, 0701, 0801, 0901, 1001,
1201, 1301, 1401, 1801, 1901, 2001, 2101, 2201, 2301, 2401, 2501, 2601, 2801,
3801, 3901, 4001, 4101, 4201, 4301, 4401, 4501, 4601,4701, 4801, 4901,
5001, 5101, 5201, 5301, 5701, 5801, 5901, and TMP 0802.

(b) Command history CSM type No. 1 and No. 2.

(c) Command history SLV tj^ie No. 1.

(d) Command history LM type No. 1 and No. 2.

(e) Load inventory summary containing loads 0001, 0002, 0601, 0701, 0801,
1001, 1201, 1301, 1401, 1801, 1901, 2001, 2002, 2101, 2301, 2401, 2601,2801,
3801, 3901, 4001, 4002, 4101, 4401, 4501, 4601, 4701, 4801, 4901, 5001,
5101, 5201, 5301, 5701, 5801, 5901.

(f) Load inventory summary after clearing and before command recovery,
con ta in ing no loads .

(g) Load inventory sxunmary after command recovery containing the same
loads that appear in 50.1.4.2.c (3) (e).

d. Combined CSM/LM and SLV Vehicle Test (No Uplinking)

(1) Low-speed Output Test - CMDL/INSS-U/CDP

Loads 0007, 2002, 4002.

(2) High-speed Test - CMDH/INSS-U/CDP (No Uplinking)

(a) Loads 0001, 0601, 0701, 0801, 0901, 1001, 1201.

(b) Test case 0302, illegal subblock count. HSD ERR 13.

(c) Loads 1301, 1401, 1801, 1901.

(d) Test case 0702, incorrect data word count. HSD ERR 15.

(e) Loads 2001, 2101, 2201, 2301, 2401, 2501, 2601, 2801, 3801, 3901.

(f) Time delay, 0.5 minutes.

(g) Loads 4001, 4101, 4201, 4301.

(h) Test case 4302, subblock count out of sequence. HSD ERR 14.

(i) Loads 4401, 4501, 4601.

(j) Test case 4602, error code pertubation. HSD ERR 02.

(k) Loads 4701, 4801, 4901.
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(1) Test case 4802, illegal vehicle ID. HSD ERR 09.

(m) Loads 5001, 5101, 5201.

(n) Test case 4001, same type and message number. HSD ERR 19.

(o) Loads 5301, 5701, 5801, 5901.

(p) IC message switch to load enable.

(q) Time delay, 2 minutes.

(r) Load 0802 into TMP storage.

(s) Load inventory summary request No. 1.

(t) Time delay, 1.5 minutes.

(u) Test ease 0902, TMP NONVAL expected with TMP storage full. HSD
E R R 2 0 .

(V ) TMP LD CLR 0802 .

(w) IC message, establish a valid ground loop at the 1299 switchboard, read
TTY tape into CDP, load 0002 first, then 2002 and 4002, switch from load
disable to load enable for each load, end sequence in the load enable position.

(x) Time delay, up to 4 minutes for validations of TTY load 0002.

(y) Time delay, up to ̂minutes for validations of TTY load 2002. |
(z) Time delay, up to 2minutes for validations of TTY load 4002. |
(aa) IC message, single frequency stations switch for SLV-LM uplinks. I
( a b ) T i m e d e l a y , ^ . ^ m i n u t e s . I
( a c ) C o m p u t e r s t a t u s r e q u e s t , U S B . f

{ad) PRM LD CLR 0901, 2201, 4201, 4301.

(a^ Load inventory request No. 2.

(a|>) IC message, perform command recovery testing.

I

(3) Low-speed Input Test - RPTL/lNSS-U/CDP

(a) Load inventory summary containing 0001, 0601, 0701, 0801, 0901 1001
1201, 1301, 1401, 1801, 1901, 2001, 2101, 2201, 2301, 2401, 2501,2601, 2801
3801, 3901, 4001, 4101, 4201, 4301, 4401, 4501, 4601, 4701, 4801, 4901,
5001, 5101, 5201, 5301, 5701, 5801, 5901, and TMP 0802.

5 0 - 7
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(b) Load inventory summary containing loads 0001, 0002, 0601, 0701, 0801,
1001, 1201, 1301, 1401, 1801, 1901, 2001, 2002, 2102,2301^2401,2501,2601,
2801, 3801, 3901, 4001, 4002, 4101, 4401, 4501, 4601, 4701, 4801, 4901,
5001, 5101, 5201, 5301, 5701. 5801, 5901.

(c) Load inventory summary after clearing and before command recovery
containing no loads.

(d) Load inventory summary after command recovery containing the same
loads that appear in 50.1.4.2d (2) (b).

e. Combined CSM/LM and SLV Abbreviated Testing (Used in Count Testing).

(1) Low-speed Output - CMDL/INSS-U/CDP
Loads 0002, 2002, 4002.

(2) High-speed Test - CMDH/ISSA-U/CDP

(a) Loads 1201, 2201, 4201.

(b) IC message, establish a valid ground loop at the 1299 switchboard, read
TTY tape into CDP, load 0002 first, then 2002 and 4002, switch from load
disable to load enable for each load, end sequence in the load enable position.

(c) Time delay, up to 4 minutes for validations of TTY load 0002.

(d) Time delay, up to £ minutes for validations of TTY load 2002.
(e) Time delay, up to2 minutes for validations of TTY load 4002.
(f) Load inventory summary request No. 1.

(g) Time delay, 1.5 minutes.

(h) Test case, command terminate. HSD ERR 07.

(i) LD CLR 1201, 2201, 4201, 0002, 2002, 4002.

(j) Inventory summary request No. 2.

(3) Low-speed Input (Voiced) RPTL/ISSA-U/CDP
(a) Load inventory summary containing 0002, 1201, 2002, 2201, 4002, 4201.

(b) Load inventory summary after clearing containing no loads.

~,f , CgJ4.^ch£:L,l^»l?ahicle^nlv^with-^upllnk4]r^^

5 0 - 8



AS-506 Supplements to NOD S e c t i o n 5 0 . C o m p u t e r S u p p o r t

(2) Ilmli-bpeeU Test - C]VtDIl/mUP=P*-

(a) Loads 0001, 0601, 0701, 0801, 0901, 1001, 1201.

(b) Test case 0302, illegal subblock count. HSD ERR 13.
Loads 1301, 1401, 1801, 1901.

(d) Test case 0702, incorrect data word count. HSD ERR 15.

(e) Loads 4001, 4101, 4201, 4301.

(f) Test ĉ  4302, subblock cmmt out of sequence. HSD ERÎ 4.
(g) Loads 44oV 4501, 4601.
(h) Test case 46^ error code pertubation. HSD ERR
(i) Loads 4701, 4801\4901.

(j) Test case 4802, illegSl vehicle ID. HSD ER:̂ /69.
(k) Loads 5001, 5101, 5201^

if 11.
(1) Test case 4001, same type and messâ  number. HSD ERR 19.
(m) Loads 5301, 5701, 5801, 590̂
(n) IC message, switch to load diŝ le
(o) Time delay, 1.5 minutes.

(p) Load 0802 into TMP stĉ ge.
(q) Load inventory sum r̂y request No. 1.
(r) Time delay, 1.5̂ inutes.
(s) Test case 09̂  TMP NONVAL expected with TM̂torage full. HSD
E R R 2 0 .

(t) Uplink losds 0701, 0801, 1001, 4201, 4301, 4401 for exited return of
groimd rej^ts.
(u) TIO" LD CLR 0802.

(v) ̂  message, establish a valid ground loop at the 1299 switchboai
TTY tape into GDP, load 0002 first, switch from load disable to load

each load, end sequence in the load enable position.

(w) Time delay, up to 4 minutes for validations of TTY load 0002.
(x) Time delay, up to 4 minutes for validations of TTY load 4002.

''̂ epreMeiits an M or an N for MAP or no MAP uplmlc toot
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(y) Uplink load 0701 and RTCs 604, 605, 607.

(z) Command history request, CSM type No. 1.

(aa) Time delay, 1.5 minutes.

(ab) Uplink load 4001 and RTC 040.

■(ac) Command history request, CSM type No. 2.

(a^Time delay, 1.5 minutes.
(ae) C\mmand history request, SLV type No. 1.

(af) TimeMelay, 1.5 minutes.

(ag) Uplink R̂ s 606, 608, 609, 610, 611, 612, 613/̂ 14, 615, 616.
(ah) Computer stl̂ s request, USB.
(ai) Uplink RTCs eW, 618, 619, 620, 621, 62̂623, 624, 625, 626, 627,628, 629, 630, 631, 6̂ , 633, 634, 635, 636,/637, 638, 639, 640, 641, 002,
004, 006, 010, 012, 022\036, 042, 050, 05^ 054, 056, 060, 066, 070, 072,074 , 076, 100, 102, 112, \l4, 116, 120, m, 126, 130, 132, 134, 136, 140,
241, 242, 244, 245, 246, 24^ 248, 260,/261, 262, 301, 302, 303, 304, 305,
306, 307, 308, 309, 381, 382>v383, 70̂  702, 703, 704, 705, 706, 707, 708,
709, 710, 711, 712, 713, 714, 715, l/&, 717, 718, 719, 720, 721, 722, 723,
724, 725, 726, 727, 728, 729, 730^/731, 732, 733, 734, 735, 736, 737, 738,739 , 740 , 741, 742 , 743 , 744 , 745̂ 46 , 747 , 748 , 749 , 750 , 751, 752 , 753,
754, 755, 756, 757, 758, 759, im, 781, 762 , 763 , 764 , 765 , 766 , 767 , 768,
769 , 770 , 771, 772 , 773 , 774,/f75, 77̂  777, 778, 779, 780, 781, 782.
(aj) Uplink loads 0801, 09̂
(ak) PRM LD CLR OQOJ/1001, 1201, 4201, 4b l̂.
(al) Load inventory^^rtmimary request No. 2.

(am) IC messag^ perform command load recovery tb t̂ing.
(3) Low-speed ̂ ut Test - RPTL/INUP-U/CDP

(a) Load î entory summary containing loads 0001, 0601, o\l, 0801, 0901,1001, im, 1301, 1401, 1801, 1901, 4001, 4101, 4201, 4301,\401, 4501,
4601, ̂ 01, 4801, 4901, 5001, 5101, 5201, 5301, 5701, 5801, ̂ l,and TMP
0 8 0 2

(̂  Command history CSM type No. 1 and No. 2.
(c) Command history SLV type No. 1.

(d) Load inventory summary containing loads 0001, 0002, 0601, 0701, 0801̂
1301, 1401, 1801, 1901, 4001, 4002, 4101, 4401, 4501, 4601, 4701, 4801,
4901, 5001, 5101, 5201, 5301, 5701, 5801, 5901.
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A

(e) Load inventory summary after clearing and before command recovery
containing no loads.

(f) Load inventory summary after command recovery containing the same
loads that appear in 50.1.4.2p (3) (d).

g. CSMS^nd SLV Vehicle Only (No Uolinkingl
(1) Lô p̂eed Output Test - CMDL/lNSS-U/CDP
Loads 0002\4002.
(2) High-speed\rest - CMDH/lNSS-U/CDP (No Uplinkmgl

(a) Loads 000l\0601, 0701, 0801, 0901, 1001, 1201.
(b) Test case OSÔ illegal subblock count. HSD ER̂ /l3.
(c) Loads 1301, 140l\l801, 1901.
(d) Test case 0702, incô ect data word coimt/ HSD ERR 15.
(e) Loads 4001, 4101, 4201^4301.
(f) Test case 4302, subblock c(̂ t out̂  sequence. HSD ERR 14.
(g) Loads 4401, 4501, 4601.

(h) Test case 4602, error code p€rtubk îon. HSD ERR 02.
(i) Loads 4701, 4801, 4901.

(j) Test case 4802, illegajvehicle ID. HSD R|1R 09.
(k) Loads 5001, 5101y5201.
(1) Test case 400]/same type and message numbeA HSD ERR 19.
(m) Loads 530̂5701, 5801, 5901.
(n) IC mess/ge, switch to load disable.

(o) Tim/aelay, 1.5 minutes.

(p) :^ad 0802 into TMP storage.

(g^ Load inventory summary request No. 1.
(r) Time delay, 1.5 minutes.

(s) Test case 0902, TMP NONVAL expected with TMP storage full. HSD
E R R 2 0 .

(t) TMP LD CLR 0802.

# ■^3.
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(u) IC message, establish a valid ground loop at the 1299 switchboard, read/
TTY tape into GDP, load 0002 first, switch from load disable to load enab],
for each load, end sequence in the load enable position.

(v) Time delay, up to 4 minutes for validations of TTY load 0002.

/) Time delay, up to 4 minutes for validations of TTY load 4002.,

(x)\rime delay, 4.5 minutes.
(y) Conmuter status request, USB.

(z) PRM Bp CLR 0901, 1001, 1201, 4201, 4301.

(aa) Load iuÂ tory smnmary request No. 2.
(ab) IC message\perform command load recovery/fosting.

(3) Low-speed Input T t̂ - RPTL/INSS-U/CDP
(a) Load inventory sumWry containing load/oOl, 0601, 0701, 0801, 0901,
1001, 1201, 1301, 1401, ̂ 01, 1901, 4001̂ 101, 4201, 4301, 4401, 4501,4601, 4701, 4801, 4901, 5001s 5101, 5201̂301, 5701, 5801, 5901, and TMP 0802.
(b) Load inventory summary ĉ itainî loads 0001, 0002, 0701, 0801, 1301,
1401, 1801, 1901, 4001, 4002, 4̂ 1/4401, 4501, 4601, 4701, 4801, 4901,5001, 5101, 5201, 5301, 5701, 58(̂  5901.
(c) Load inventory summary af̂ r cleistring and before command recovery
containing no loads.

(d) Load inventory summaw after command recovery containing the sameloads that appear in 50.1.̂ .2.q (3) (b).
h. CSM and SLV Abbreviates Testing (Used in Count\esting)

(1) Low-speed Output/̂st - CMNDL/INSS-U/CDP
Loads 0002, 4002.

(2) High-speed T̂ st - CMDH/ISSA-U/CDP
(a) Loady{201, 4201.
(b) IC inessage, read TTY tape into CDP, load 0002 first switch^om load
disab̂  to load enable for each load, end sequence in the load enabiq̂  position.
(ĉTime delay, up to 4 minutes for validations of TTY load 0002.
fd) Time delay, up to 4 minutes for validations of TTY load 4002.
(e) Load inventory summary request No. 1.

(f) Time delay, 1.5 minutes.
\
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(g) Test case, command terminate. HSD ERR 07.

(h) PRM LD CLR 1201, 4201, 0002, 4002.

(i) Load inventory summary request No. 2.

(3\ Low-speed Input Test (Voiced) RPTL/ISSA-U/CDP

(ajs^Load inventory summary containing loads 0002, 1201, 4002, 4201^
(b) Lis^ad inventory summary containing no loads.

v O t y
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50.1.4.3 TLM CADFISS Tracks (AC Tape). Refer to Section 57. of these supplements
for the track assignments contained in the CADFISS AS-506 AC validation tapes.

5 0 . 1 . 4 . 4 T r a c k i n g C A D F I S S

a . G e n e r a l

(1) All high-speed tracking will be conducted at 2.4 kbps (except ships which will
be conducted at 1.2 kbps).

(2) High- and low-speed tracking tests will be run simultaneously for USB and
C-band tracking, where applicable.

(3) Low-speed tracking CADFISS will be conducted with a DD (GSFC only) routing
i n d i c a t o r .

b. Track L or H/BOR-RA/U-CM or LM (Refer to E&O Manual Procedures!.
Send 3.5 minutes of data for single-station configuration and 6. 5 minutes for dual-
station configuration.

I I V
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5 0 . 2 M C C C O M P U T E R S U P P O R T

5 0 . 2 . 1 G E N E R A L

The MCC Real-time Computer Complex (RTCC) will provide primary support for real
time computation of trajectory parameters in support of the mission. Radar and tele
metry data received from the network stations will be processed by the RTCC and used
to drive the various displays at MCC.

5 0 . 2 . 2 A C Q U I S I T I O N M E S S A G E S

5 0 . 2 . 2 . 1 G e n e r a l

a. The RTCC will generate and transmit acquisition messages at 30-minute inter
va l s . The i n te r va l s w i l l be based on GMT ra the r t han GET.

b. Acquisition messages will cover either the entire view period of the station or
a 30-minute period, whichever is less. If the view period is longer than 30 minutes,
the message will reflect a pseudo LOS at AOS +30 minutes. In the next acquisition
message transmitted to that station, a pseudo AOS will be given. There will be no
redundant points if multiple messages are required to cover a view period. The LOS
of the final message will be the true LOS of that view period. The time period of
this message may be less than 30 minutes.

c . Messages wi l l be generated and t ransmi t ted to s ta t ions between 30 and 60 minutes
before an AOS (or pseudo AOS) for each vehicle.

d. There are no criteria for governing which vehicle's acquisition message will be
sent first if the acquisition of each vehicle is within the same 30-minute period.
Each station will get a 29-point acquisition message labeled "CM" for the CSM or
" L M " f o r t h e S - I V B o r t h e L M v e h i c l e .

50.2.2.2 6-Point Acquisition Messages. The RTCC will transmit 6-point acquisition
messages for all USB stations' vehicles (except stations having 85-foot antennas). The
format for the MCC 6-point acquisition message is described in Section 33 of the NOD.

50.2.2.3 29-Point Acquisition Messages. The RTCC will generate 29-point acquisition
messages for all vehicles for all USB stations, including prime and wing stations
with 85-foot antennas, and Apollo ships. The format for the 29-point acquisition
message is given in Section 33 of the NOD.

5 0 . 2 . 2 . 4 I R V s

a. The RTCC will generate IRVs for BDA, CRO, all DOD stations, and Apollo
s h i p s .

b. The format for the IRV is given in Section 33 of the NOD.

50.2.2.5 Apollo Maneuver Information Messages. These messages will normally be
transmitted by MCC to GSFC and GCNV 60 minutes prior to Apollo maneuvers, and
will be used to update the CRTS and ETR AOCC-IS with orbital data changes. The
format for the Apollo maneuver information message is described in Section 33 of the
N O D .
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50.3 ETR RTCS COMPUTER SUPPORT

5 0 . 3 . 1 H I G H - S P E E D D A T A

50. 3.1.1 During the launch phase the Real-time Computing System (RTCS) will process
radar data from MLA, GTK, ANT, PAT, CNV, and the BDA FPQ-6 and FPS-16 and
transmit them via the LTDS to MCC and GIF. This same data will also be transmitted
t o G S F C .

50.3.1.2 During the early launch phase, booster-vehicle guidance-telemetry data will
be processed as an input source by the RTCS.

50.3.1.3 During the coverage period of the earth-orbital phase, RTCS will process
MLA or PAT, BDA, and ANT high-speed data and transmit them via the LTDS to MCC
as required. Only the unprocessed best radar source will be transmitted. The weighing
and priority used in the best radar source will be coordinated with MCC prior to launch.

5 0 . 3 . 2 L O W - S P E E D D A T A

50.3.2.1 During the launch phase MLS, PAT, ANT, and GTK radar data will be con
verted onstation to 38-character TTY data and transmitted to the RTCS for relay to
G S F C a n d M C C .

50.3.2.2 During the earth orbital phase, ETR radar stations will convert their radar
data onstation to 38-character and transmit to RTCS for relay to GSFC and MCC.

50.3 .3 VEHICLE IDENTIFICATION

During the mission, the radar tracking data will identify the vehicle being tracked
according to the following code assignments;

V e h i c l e / M o d e V e h i c l e I D N o . T T Y C h a r a c t e r

S - I V B / I U B e a c o n 4 4
C S M S k i n 5 $ ( D o l l a r )
S - I V B / I U S k i n 4 . ( P e r i o d )

50.3.4 ARIA ACQUISITION MESSAGE

The technical laboratory will provide acquisition messages containing TSP time,
azimuth, elevation, and range to be transmitted to AOCC for relay to ARIA. The'
acquisition messages will be generated from existing ephemeris at the times required.
The ephemeris will be updated using the IRVs and Apollo maneuvering vectors as
received from MCC, and ETR tracking da1a as applicable Requests for advance
IRVs and Apollo maneuvering vectors for real-time planning will be coordinated viai
voice loops with MCC RTCC data select.

50.4 ETR AOCC-IS (AOCC-INFORMATION SYSTEM) COMPUTER SUPPORT

50.4.1 ARIA ORBITAL ACQUISITION

The AOCC-IS will generate the ARIA Instrumentation Almanacs and update various
AOCC displays as required, based on the best available mission data. The mission
data to be used will consist of updated MCC-RTCC IRVs, and Apollo maneuver infor-
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mation messages. The MCC-RTCC data select will be the contact at MCC for co
ordination of IRVs and Apollo maneuver information messages. The AGGC computer
advisor, call sign: ARIA-Computer, will be the contact at AOCC for ETR interface.
Voice coordination between the two computers' positions will be accomplished on the
GOSS-6 loop, refer to Section 61 ARIA acquisition data.

5 0 . 4 . 2 A R I A R E E N T R Y A C Q U I S I T I O N

An update of reentry parameters in the ARIA reentry format will be transmitted via
teletype, priority precedence, from MCC for use by AOCC-IS approximately 5 hours
prior to reentry. Additional reentry parameters may be required by the AOCC for
advance ARIA planning and positioning prior to the reentry phase of the mission. All
queries regarding reentry messages will be referred to the MCC-Track on the IP
computer coordination loop, and the ARIA-Computer/AOCC. The format for the ARIA
reentry message is shown in Section 33 of the NOD.

50-17/50-18
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5 1.1.4.2 NET 5/NET 5 - CSM/LM UNDOCKING TO CSM/LM RENDEVOUS
DURING THE H-70 INTERFACE FOR ALL STATIONS HAVING VIEW IN
THIS PHASE, GSFC WILL RUN THE HIGH SPEED TRACKING CADFISS ON
NET 5 AND THE BIOMED INTERFACE ON NET 5. STATIONS WILL REMAIN
IN THIS CONFIGURATION UNTIL FINAL LOS IN THIS PHASE .
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S U P P L E M E N T T O S E C T I O N 5 2 . V H F A C Q U I S I T I O N S Y S T E M S

5 2 . 1 G E N E R A L

Acquisition aid and other VHF telemetry (TLM) receiving antennas will track the
S-IVB/IU, provide VHF voice coverage (296.8 MHz) from the CSM, and provide point
ing data to other steerable antennas as required.

5 2 . 2 L I N K A S S I G N M E N T S

The prime tracking links are:

M i n i m u m

F r e q P o w e r B a n d w i d t h
V e h i c l e ( M H z ) ( w a t t s ) ( k H z )

l U 2 4 5 . 3 1 5 1 0 0

S - I V B 2 5 8 . 5 1 5 1 0 0

S - I I 2 4 8 . 6 1 5 1 0 0

5 2 . 3 A C Q U I S I T I O N A N T E N N A C O N F I G U R AT I O N

Stat ions wi l l conform to Sect ion 52 of the NOD wi th respect to the i r ind iv idua l t rack
ing capabilities. Section 57 of these supplements contains individual station acquisi
tion aid antenna sources for receiving VHF links. The ETR antenna assignments
will be in accordance with the DOD Mission Operations Directives. Diversity polari
zation reception will be used to support the S-IVB/lU TLM links where applicable.

5 2 . 4 A N T E N N A T R A C K I N G R E Q U I R E M E N T S

5 2 . 4 . 1 L A N D S T A T I O N S

After S-rVB/CSM separation,dual-capability stations may be required to track both
vehicles simultaneously to provide VHF A/G voice remoting from the CSM and VHF
TLM data from the S-IVB/IU. Stations having only one VHF system will track the
CSM and prov ide VHF vo ice coverage.

5 2 . 4 . 2 S H I P S S U P P O R T

MER, RED, and VAN wi l l use the 4-1 antenna and HTV the 5-1 antenna to t rack the
lU on the 245.3-MHz link (prime) and the S-IVB on the 258.5-MHz link (secondary).

5 2 . 5 A U T O T R A C K I N G

Autotracking the S-IVB/IU will be done in the cross-correlation mode.

5 2 . 6 R E C O R D I N G A N D C A L I B R A T I O N S

Refer to paragraph 52.4 of the NOD for recorder channel assignments and calibra
t i o n p r o c e d u r e s .
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5 2 . 7 E A R T H O R B I T A L C O N T I N G E N C Y

In the event of an earth orbital rendezvous contingency, stations will configure their
station equipment with the transmit and prime VHF receive antenna assigned to the
vehicle listed in column 1 of the SCMs A/G section. For dual VHF antenna stations,
the second VHF receive antenna will track the opposite vehicle to ensure continuous
receive capabi l i ty.
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S U P P L E M E N T T O S E C T I O N 5 3 . R A D A R

5 3 . 1 M I S S I O N P R O F I L E

5 3 . 1 . 1 S - I V B / I U

The MSFN C-band radars will track the C-band transponder from launch until battery
depletion, (approximately 10 to 12 hours after launch) or until slant range exceeds
system capabil i t ies.

5 3 . 1 . 2 G S M

The GSM will not carry a G-band transponder. Skin tracking of the GSM will be on a
contingency basis only.

5 3 . 2 M I S S I O N S U P P O R T

5 3 . 2 . 1 L A U N C H S U P P O R T

Table 53-1 shows the tentative MSFN G-band radar tracking requirements for launch
support. The final tracking assignments for launch support will be issued by ETR.

Ta b l e 5 3 - 1 . L a u n c h S u p p o r t R e q u i r e m e n t s

S t a t i o n R a d a r A s s i g n m e n t

A N T * F P Q - 6 lU (TTY and BSD)

A S G * T P Q - 1 8 lU (TTY and BSD)

B D A * F P Q - 6 lU (TTY and BSD)

B D A * F P S - 1 6 lU (TTY and BSD)

G N V F P S - 1 6 P r e l a u n c h w e a t h e r b a l l o o n

lU (IP smooth)

G T K * T P Q - 1 8 lU (TTY and BSD)

M L A * T P Q - 1 8 lU (TTY and BSD)

P A T * F P Q - 6 lU (TTY and BSD)

V A N * F P S - 1 6 lU (TTY and BSD)

*Skin track the GSM in the event of an abort cont ingency.
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5 3 . 2 , 2 P O S T L A U N C H S U P P O R T

Table 53-2 indicates the C-band radars required for postlaunch support. Trackii^
assignments and data transmission requirements will be indicated in the radar track
ing schedu le .

Table 53-2. Postlaunch Support Requirements

S t a t i o n R a d a r S t a t i o n R a d a r

A N T FPQ - 6 M E R E P S - 1 6

A S C TPQ - 18 M L A TPQ - 18

B D A FPQ - 6 P A T FPQ - 6

B D A E P S - 1 6 P R E M P S - 2 5

C A L TPQ - 18 R E D E P S - 1 6

C R O FPQ - 6 T A N FPW-16 (V)

G T K TPQ - 18 V A N E P S - 1 6

H A W E P S - 1 6

H T V EPS - 16 (V)

5 3 . 2 . 3 R E E N T R Y S U P P O R T

The HTV will provide reentry support.

53.3 RADAR OPERATIONAL PARAMETERS

53.3.1 S-IVB/IU TRANSPONDERS

The S-IVB/IU will contain two Motorola SST-135C transponders. Both transponders
will be simultaneously interrogated by a coded double pulse and will respond with a
single RE pulse of fixed frequency. The S-IVB/IU will have two antennas, one foreach transponder, placed approximately 180 degrees apart. Parameters for the C-
band transponders aboard the S-TVB/IU are listed in table 53-3.
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Table 53-3, C-band Transponder Parameters

P a r a m e t e r C h a r a c t e r i s t i c

I n t e r r o g a t e f r e q u e n c y

Transpond frequency
Pulse spacing
Beacon delay

5 6 9 0 M H z

5 7 6 5 M H z

8 ± 0,25 psec
3 psec (492 yds)

P u l s e w i d t h

Transponder recovery t ime
S/C antenna polarization
Transponder power

1 ,0 psec

62 psec

Circular (RH)
400 watts peak

5 3 . 3 . 2 A N T E N N A P O L A R I Z A T I O N

All radars will use linear polarization during track of all transponders, C-band
radars will skin track using circular polarization, where the capability exists,

5 3 . 3 . 3 P U L S E R E P E T I T I O N F R E Q U E N C Y ( P R F )

A l l radars w i l l use a 160 PRF wh i le beacon t rack ing ,

5 3 . 3 . 4 M A S T E R O S C I L L AT O R F R E Q U E N C Y

Al l radars wh ich have 82-kHz osc i l l a to rs w i l l be se t to 81964, 270 Hz , No ad jus tment
is required for radars using the 5,24571328-MHz standards,

5 3 , 4 H I G H - S P E E D D A T A

In addition to low-speed teletype data, the stations listed in table 53-4 are required to
provide high-speed real-time data during the mission. The tracking schedules will
indicate when high-speed data is to be transmitted. Sample rates, in samples per
second, to be transmitted from the stations are also listed in table 53-4, When high
speed data is being transmitted, all stations will ensure that low-speed data is also
being transmitted at a rate of one sample per six seconds.
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Table 53-4. High-speed Data

S t a t i o n Sample Rate

A S C 1 0 *

B D A 1 0 *

G T K 1 0 *

H A W 1 0

C R O 1 0

A N T 1 0 *

M L A 1 0 *

P A T 1 0 *

M E R 2

R E D 2

V A N 2

♦High-speed data from these stations will
b e t r a n s m i t t e d t o t h e R T C C a t t h e r a t e o f
ten samples per second v ia the ALTDS
w h e n s e l e c t e d a s b e s t s o u r c e .

5 3 . 5 D A T A T R A N S M I S S I O N F O R M A T

53. 5.1 The radar data ID assignments are given in table 53-5. For these assign
ments, land stations will use character 4 in the low-speed TTY data format and data
bits 15, 17, 18, and 19 in the high-speed data format. The Apollo ships will use
characters 6 and 9 in the low-speed data format and bits 296, 297, 298,and 299 in the
high-speed data format.

Table 53-5. Radar Data ID Assignments

T y p e
L S D ( T T Y )

L a n d S t a t i o n s
L S D ( T T Y )

Ships
H S D

L a n d S t a t i o n s
H S D

Ships

C S M s k i n $ 6 1 1 0 1 1 1 1 0

S-IVB/IU beacon 4 3 0 1 0 0 0 0 1 1

S- IVB/IU sk in . (period) 3 1 1 0 0 1 0 1 1

Te s t m e s s a g e 8

L a s t m e s s a g e 9
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53.5.2 The mission ID will be one. The low-speed character and high-speed bits will
be set aceording to table 53-6.

Ta b l e 5 3 - 6 . M i s s i o n I D A s s i g n m e n t s

A s s i g n m e n t s LSD (TTY) Character H S D B i t s

L a n d S t a t i o n 1 5 M S B = 1 B i t s

I D 1 0 0

B D A 1 5 M S B = 1 Bits 23-W

I D 1 1

Sh ips * 5 8 M S B = 1 B i t s 2 9 3 - 2 9 4 - 2 9 5

I D 1 0 0

* * B i t s 5 0 - 5 1 - 5 2

I D 1 0 0

* C h a r a c t e r 5 8 w i l l b e a 4 .

**USB bits 50-51-52 must be set even if only C-band HSD is being transmitted.
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SUPPLEMENT TO SECTION 54. UNIFIED S-BAND (USB)

5 4 . 1 G E N E R A L

5 4 . 1 . 1 S T A T I O N S U P P O R T

54.1.1.1 USB. USB support will be provided by ACN, ANG, BDA, CRO, CYI, GBM,
GDS, GWM, GYM, HAW, HSK, HTV, MAD, MER, MIL , RED, VAN, TEX, GDSX,
H S K X , a n d M A D X .

54.1.1.2 210-foot Antenna Stations. The 210-foot Mars antenna located at Goldstone,
California, and the 210-foot antenna at the Australian National Radio Astronomical Ob
servatory located at Parkes, New South Wales, will be utilized to acquire FM informa
tion during lunar surface activity.

54.1.1.3 MIL. MIL will provide prelaunch support and transponder measurements in
accordance with AS-506 pad support procedures. During prelaunch checkout and the
launch phase, the JPL DSS-71 antenna will be used as a backup to MIL.

54.1.1.4 EASEP. The MS FN will provide support for the Early Apollo Surface Experi
ment Payload (EASEP) starting with its deployment on the lunar surface. The telemetry
bit rates will be 1060 (normal) or 530 (contingency) bits per second. The uplink carrier
frequency will be at 2119 MHz and the downlink carrier frequency at 2276.5 MHz. The
EASEP will consist of a Passive Seismic Experiment (PSE) and a passive laser retrore-
flector. Power for the PSE is provided by solar panels so support will only be required
during the lunar day. (Refer to Annex C to the NOD for EASEP support procedures dur
ing mission and nonmission periods.)

5 4 . 1 . 2 S T A T I O N O P E R A T I O N

Section 40 of the NOD contains standard procedures for operating USB interface equip
ment. Section 54 of the NOD outlines the USB acquisition procedures to be used.

5 4 . 2 M I S S I O N S U P P O R T

5 4 . 2 . 1 U P L I N K P O W E R L E V E L S

5 4 . 2 . 1 . 1 T h i r t y - f o o t A n t e n n a S t a t i o n s a n d H T V

a. Single Uplink. Stations assigned a single uplink carrier will radiate 10 kw for all
mission phases. This power level also applies to HTV throughout the mission.

b. Dual Uplink. With the exception of MIL during the launch phase, all 30-foot sta
tions will restrict the power of each carrier to 2 kw when required for simultaneous
upl ink.

N o t e

The power amplifier will be operated at a beam
voltage of 20 kv (or maximum) and the uplink power
level adjusted to the desired output by varying the
R F d r i v e .
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5 4 . 2 . 1 . 2 E i g h t y - fi v e - f o o t A n t e n n a S t a t i o n s

a. Earth Orbital Phase. All 85-foot stations will radiate at 2 kw per carrier during
the earth-orbital phase.

b. Post-TLI. After TLI + 3 hours, all 85-foot stations will radiate at 10 kw per
c a r r i e r f o r t h e r e m a i n d e r o f t h e m i s s i o n .

c . W i n g S t a t i o n s ( G D S X , H S K X , a n d M A D X ) . B e c a u s e o f u n d e s i r a b l e i n t e r m o d u l a -
tion products, simultaneous uplink of two carriers by the wing stations is prohibited.

N o t e

MCC may request any station to uplink at
a 20 kw (or maximum) power level in the
event of a contingency.

5 4 . 2 . 2 V E H I C L E I D s

The vehicle IDs (object No.) will be as follows:

a. TTY character 9 set to obtain the following, both at land stations and on ships:

S - I V B / I U o c t a l 3
G S M o c t a l 6

L M o c t a l 7

b. BSD bits, set as follows, for land stations:

V e h i c l e 1 8 1 9

S - I V B / I U 0 1 1

G S M 1 1 0

L M 1 1 1

c. HSD bits, set as follows, for ships:

V e h i c l e 5 7 5 8

S - I V B / I U 0 1 1

G S M 1 1 0

L M 1 1 1

5 4 . 2 . 3 M I S S I O N I D s

The mission ID will be one. TTY character and high-speed bits will be set according
to table 54-1. Ships USB high-speed bits must be set even though only C-band high
speed data is being transmitted.
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Table 54-1. Mission ID Assignments

A s s i g n m e n t s T T Y G h a r N o . 5 8 H S G h a r N o . 1 2 3 H S G h a r N o . 1 2 4 H S G h a r N o . 1 2 5

F i x e d U S B 4 1 0 0

A s s i g n m e n t s T T Y G h a r N o . 5 8 H S G h a r N o . 5 0 H S G h a r N o . 5 1 H S G h a r N o . 5 2

Sh ips 4 1 0 0

5 4 . 3 R A N G I N G C R I T E R I A

5 4 . 3 . 1 R A N G E R E C E I V E R N O R M A L I Z A T I O N

5 4 . 3 . 1 . 1 G S M a n d L M D o w n l i n k

a. The GSM and LM downlink ranging mode indices expected for this mission are as
f o l l o w s :

U p l i n k M o d e 1 ; 0 . 5 6 r a d i a n s
U p l i n k M o d e s 4 , 5 , 6 , a n d 8 : 0 . 1 4 r a d i a n s

b. Range receivers which are assigned to GSM or LM support should be normalized
for 0.14 radians. If uplink Mode 1 is used, readjustment of the range receiver may
b e n e c e s s a r y.

N o t e

The system ranging delay data for all three
vehicles will be supplied to the ships when it
b e c o m e s a v a i l a b l e .

54.3.1.2 lU/GGS Downl ink

a. The lU/GGS downlink ranging mode indices expected for this mission are as follows

U p l i n k M o d e 1 : 0 . 4 4 r a d i a n s
U p l i n k M o d e 5 : 0 . 2 3 r a d i a n s

b. Range receivers which are assigned to lU/GGS support should be normalized for
0.23 radians. Mode 1 will be utilized only in the event of a contingency.

5 4 . 3 . 2 S T A T I O N D E L A Y M E A S U R E M E N T S

The criteria for measuring station delays and transmitting data to GSFG are as follows:

a. Systems which are assigned to GSM support (NOD, Section 54) should be measured
for ranging delay at GSM frequency and downlink mode indices. Mission uplink power
levels are to be used at land stations; Apollo ships may use reduced power.

b. Systems which are assigned to lU or LM support (NOD, Section 54) should be
measured for ranging delay at LM frequency and lU or LM downlink mode indices.
Mission uplink power levels are to be used at land stations; Apollo ships may use re
duced power.
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c. All delay measurements should be made using the main paramp, simulated down
link mode indices, and a downlink signal level of -100 dbm. All USB stations and
ships are to transmit the CSM, LM, and lU station delay data, expressed in octal
range units, to; GCRT, NST-USB-DSC and GALA/PM-MO-RC. The data is required
at GSFC no later than F-7 days.

54.3.3 AGC CURVE MEASUREMENTS (85-FOOT STATIONS)

Calibration information will be required daily, prior to support, for the main PM re
ceiver of the prime and wing station (receiver 1 and receiver 5 respectively). Format
of data will be a listing of signal strengths (as steps noted in paragraph 54.4.6.1 k of
the NOD) versus the octal equivalent of the Analog Multiplexer Quantitizer (AMQ) out
put for those power levels. Calibration data will include both LM and CSM frequencies.
This information will be teletyped to HNET/TRACK and GCEN/NST/USB using the
appropriate mission precedence.

USB stations will record, as applicable to each
station, all available parameters listed in para
graphs 54.6.1 and 54.6.2. For parameters
which cannot be recorded because of equ ipment
non-avai labi l i ty, interface l imitat ions (non-in
stalled Els, etc.), appropriate annotations should
be made on the recording.

5 4 . 4 . 1 A N A L O G A N D E V E N T R E C O R D E R S

During the earth orbital phase, recorders will be run at a speed of 10 mm per second.
After confirmed TLX, recorders will be run at 2 mm per second for the remainder of
t h e m i s s i o n .

5 4 . 4 R E C O R D I N G A S S I G N M E N T S

N o t e

N o t e

When support of LM or lU/S-IVB is no longer
required, all recordings assigned which relate
t o t h o s e v e h i c l e s w i l l b e d e l e t e d .

5 4 . 4 . 1 . 1 B r u s h A n a l o g R e c o r d e r s

a . Recorder 1 (DSS #658)

P e n N o . E v e n t

E l N A S A 2 8 - b i t t i m e c o d e

P e n N o . S i g n a l

A 1 S y s 2 x m i t t e r p o w e r o u t ( 8 5 -
foo t s ta t i ons )

A 1 T R - 1 0 4 r c v r A G C ( s i n g l e l a n d
s t a t i o n s )

E 2 S y s 1 x m i t t e r d r i v e o n

E 3 S y s 2 x m i t t e r d r i v e o n

E 4 S y s 1 r a n g e m o d e o n

A 2 X m i t t e r p o w e r o u t p u t

A 3 S y s 1 r a n g e r c v r S P E

A 4 S y s 2 r a n g e r c v r S P E
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P e n N o . E v e n t

E 5 R e v r 1 l o o p fi l t e r o p e r

E 6 R c v r 2 l o o p fi l t e r o p e r

E7 Sys 2 PCM decom sync l ock
(ANG, EDA)

E 7 R c v r 3 l o o p fi l t e r o p e r
E 8 S y s 2 m o d u l a t i o n n o r m a l

(ANG, EDA)
E 8 R c v r 4 l o o p fi l t e r o p e r
E 9 N A S A 2 8 - b i t t i m e c o d e

P e n N o .

A 4

A 5

A G

A 7

A 8

A 8

S i g n a l

Rcvr 2 FM AGO (single stations)
Rcvr 1 acq voltage

Rcvr 2 acq voltage

Rcvr 3 acq voltage

Rcvr 4 acq voltage

Sys 2 exc acq sweep voltage
(EDA only)

b . Recorder 2 (DSS #659)

N o t e s

1. Single stations may use this recorder in
place of the Eeckman.

2. EDA and ANG may use this recorder in place
of the Eeckman by eliminating the main and
acq rcvr AGGs from the Eeckman and trans
ferring the remaining six analogs to pens A3
through A8 of this recorder.

P e n N o . E v e n t P e n N o . S i g n a l

E l N A S A 2 8 - b i t t i m e c o d e A 1 Transponder AGC (sys 2)
E 2 Sys 2 PCM decom sjmc lock A 2 Transponder SPE (sys 2)
E 3 Sys 2 range mod on A 3 R c v r 3 A G C

E 4 Rcvr 3 loop lock A 4 R c v r 3 S P E

E 5 Sys 2 modulation normal A 5 R c v r 3 F M A G C

E G Rcvr 4 loop lock A G R c v r 4 F M A G C

E 7 Sys 2 synth loop lock A 7 Sys 2 exc acq sweep voltage
E 8 Range rcvr 2 lock A 8 Sys 2 mg correlation voltage
E 9 N A S A 2 8 - b i t t i m e c o d e

c . Reco rde r 3 (DSS #660)

P e n N o . E v e n t P e n N o . S i g n a l

E l NASA 28 -b i t t ime code A 1 Transponder AGC (sys 1)
E 2 Sys 1 PCM decom sync lock A 2 Transponder SPE (sys 1)
E 3 A n t e n n a a u t o t r a c k A 3 R c v r 1 A G C

E 4 Rcvr 1 loop lock A 4 R c v r 1 S P E

E 5 Sys 1 modulation normal A 5 R c v r 2 A G C

E G Rcvr 2 loop lock A G R c v r 2 S P E
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P e n N o . E v e n t P e n N o . S i g n a l

E 7 S y s 1 s y n t h l o o p l o c k A 7 S y s 1 e x c a c q s w e e p v o l t a g e
E 8 R a n g e r c v r 1 l o c k A 8 S y s 1 m g c o r r e l a t i o n v o l t a g e
E 9 N A S A 2 8 - b i t t i m e c o d e

54 .4 .1 .2 B rush 200 Reco rde r o r Beckman Ana log Reco rde r (DSS #650 )

P e n N o . S i g n a l P e n N o . S i g n a l
1 M a i n r c v r X a n g l e e r r o r * 5 A c q r c v r Y a n g l e e r r o r *
2 M a i n r c v r Y a n g l e e r r o r * 6 A c q r c v r A G C

3 M a i n r c v r A G C 7 P r o g r a m X a n g l e e r r o r *
4 A c q r c v r X a n g l e e r r o r * 8 P r o g r a m Y a n g l e e r r o r *

*Wing stations will record hour angle and declination angle errors instead of
X a n d Y .

54 .4 .1 .3 B rush 100 Even t Reco rde r (DSS #656 )

S w i t c h P o s i t i o n S y s 1 S y s 2
E v e n t f o r E v e n t M a r k P e n N o . P e n N o .

E x c i t e r N o . 1 V C O s e l e c t 2 2 —

E x c i t e r N o . 2 V C O s e l e c t 1 — 5 2

Synthesizer loop filter O P E R A T E 3 5 3

E x c i t e r s t a t u s , C M D O N 4 5 4

E x c i t e r s t a t u s , v o i c e O N 5 5 5

Exciter status, backup voice O N 6 5 6

Rcvr No. 1 loop bandwidth W I D E 1 0 6 0

Rcvr No. 1 loop bandwidth M E D I U M 1 1 6 1

Rcv r No . 1 ga in con t ro l A G C 1 2 6 2

R c v r N o . 1 A G C b a n d w i d t h W I D E 1 3 6 3

R c v r N o . 1 A G C b a n d w i d t h M E D I U M 1 4 6 4

R c v r N o . 1 V C O s e l e c t 1 1 5 6 5

R c v r N o . 1 V C O s e l e c t 3 1 6 6 6

R c v r N o . 1 V C O s e l e c t 4 1 7 6 7

R c v r N o . 1 T L M b a n d w i d t h 3 . 3 M H z 1 8 6 8

Rcvr No. 2 loop bandwidth W I D E 2 1 7 1

Rcvr No. 2 loop bandwidth M E D I U M 2 2 7 2

Rcv r No . 2 ga in con t ro l A G C 2 3 7 3

R c v r N o . 2 A G C b a n d w i d t h W I D E 2 4 7 4

R c v r N o . 2 A G C b a n d w i d t h M E D I U M 2 5 7 5

Rcv r No . 2 VCO se lec t 1 2 6 7 6
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S w i t c h P o s i t i o n Sys 1 Sys 2
E v e n t f o r E v e n t M a r k P e n N o . P e n N o

Rcvr No. 2 VCO se lec t 3 2 7 7 7

Rcv r No . 2 VCO se lec t 4 2 8 7 8

R c v r N o . 2 T L M b a n d w i d t h 3 . 3 M H z 2 9 7 9

Range rcvr loop bandwidth W I D E 3 3 8 3

Range rcvr loop bandwidth M E D I U M 3 4 8 4

Range rcvr input selector R C V R 1 3 5 8 5

PM TLM demod loop lock I N 4 0 9 0

EM TLM demod loop lock I N 4 1 9 1

PM voice demod loop lock I N 4 2 9 2

EM voice demod loop lock I N 4 3 9 3

Antenna acq track O N 4 8

Antenna program track O N 4 9

A n t e n n a s l a v e t r a c k O N 5 0

NASA 28 -b i t t ime code 1 1 0 0

54.4.1.4 Supplemental Systems Monitor Patching

a. M&O Console Events. Those stations which have EI 3250 installed will not com
plete the following patching, but will patch the events directly to the recorder pens
as applicable.

E v e n t E r o m T o E v e n t E r o m T o

Sys 1 mod selector norm I O N 2 Y Sys 2 mod selector norm 3 4 N 2 7 W

l O P 2 Z 3 4 P 2 7 X

l Y 2 1 G 2 5 Y 1 9 G

I Z 2 1 H 2 5 Z 1 9 H

Sys 1 ranging mod on l O J 2 W Sys 2 ranging mod on 3 4 J 2 5 W

l O K 2 X 3 4 K 2 5 X

5 Y 2 1 C 2 7 Y 1 9 C

5 Z 2 I D 2 7 Z 1 9 D

Sys 1 xmitter drive on l O L 3 W Sys 2 xmitter drive on 3 4 L 2 6 Y

l O M 3 X 3 4 M 2 6 Z

I W 1 7 A 2 6 W 17 C

I X 1 7 B 2 6 X 1 7 D

b . Xmi t t e r On S ta tus to Upda ta Bu f fe r

E v e n t E r o m T o E v e n t E r o m T o

Sys 1 xmitter on 3 Y 2 1 Y Sys 2 xmi t te r on 2 9 Y 2 2 Y

3 Z 2 1 Z 2 9 Z 2 2 Z
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0. Target A (CSM^ Target B (LM/IU) Tracking Indication to Acq Bus and Event
R e c o r d e r

E v e n t F r o m T o E v e n t F r o m T o

R c v r 1 V C O s e l e c t 1 9Q 1 3 J

9 R 1 3 K

R c v r 1 V C O s e l e c t 3 1 3 L 1 2 Y R c v r 1 V C O s e l e c t 4 9Q 1 3 N

1 3 M 12 Z 9 U 1 3 P

9 T 13 Z

9 Q 1 8 Y

d. S/C AGC and SPE. The following patching will configure the system monitor
patch panel so that the (CSM) AGC and SPE will drive the remote meters on exciter
No. 1 and the (LM/IU) AGO and SPE will drive the remote meters on exciter No. 2.

(1) All stations except BDA, HAW. TEX. GDSX. HSKX. and MADX

P a r a m e t e r F r o m T o

N o . l A G C 7 - A 8 - A , 1 5 - A , 2 5 - A

7 - B 8 - B , 1 5 - B , 2 5 - B

N o . 1 S P E 7 - C 8 - C , 1 5 - C , 2 5 - C

7 - D 8 - D , 1 5 - D , 2 5 - D

No. 2 AGC (if required) 7 - E 8 - E , 1 3 - A , 2 3 - E

7 - F 8 - F , 1 3 - B , 2 3 - F

No. 2 SPE (if required) 7 - G 8 - G , 1 3 - C , 2 3 - C

7 - H 8 - H , 1 3 - D , 2 3 - D

( 2 ) B D A . H A W . a n d T E X

P a r a m e t e r F r o m T o

N o . 1 A G C 7 - A 8 - B , 1 5 - A , 2 4 - D

7 - B 8 - A , 1 5 - B , 2 4 - C

N o . 1 S P E 7 - C 8 - D , 1 5 - C

7 - D 8 - C , 1 5 - D

No. 2 AGC (if required) 7 - E 8 - F , 1 3 - A , 2 4 - F

7 - F 8 - E , 1 3 - B , 2 4 - E

No. 2 SPE (if required) 7 - G 8 - H , 1 3 - C

7 - H 8 - G , 1 3 - D

N o t e

On the Brush recorder at BDA, HAW, TEX, and 85-foot wing
stations, place the polarity NORMAL/REVERSE switch in the
REVERSE posi t ion for recorders 1 and 2, channels 1 and 2.
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( 3 ) G D S X , H S K X , a n d M A D X

P a r a m e t e r E r o m T o

N o . 1 A G C 7 - A 8 - B , 1 5 - A , 2 3 - E

7 - B 8 - A , 1 5 - B , 2 3 - E

N o . 1 S P E 7 - C 8 - D , 1 5 - C , 2 3 - H

7 - D 8 - C , 1 5 - D , 2 3 - G

N o . 2 A G C 7 - E 8 - E , 1 3 - A , 2 5 - E

7 - E 8 - E , 1 3 - B , 2 5 - E

N o . 2 S P E 7 - G 8 - H , 1 3 - C , 2 5 - H

7 - H 8 - G , 1 3 - D , 2 5 - G

e. Downlinking. The CSM PCM bit stream will contain both the AGO and SPE when
downlinking the HER (51.2 kbps). SPE will not be available when the LBR (1.6 kbps)
is being downlinked.

5 4 . 4 . 2 M A G N E T I C R E C O R D E R S

The following parameters from the systems monitor will be made available through
mixer No. 1 of the EMR data converter EM multiplexer to the telemetry area for re
cording on magnetic tape recorders. USB stations will record all available parameters
as listed below. A 100-kHz reference oscillator will be put on mixer No. 1 at all sta
tions except BDA, HAW, TEX, GDSX, HSKX, and MADX.

5 4 . 4 . 2 . 1 S p l i t S t a t i o n s

a . B D A a n d T E X

S i g n a l C h a n n e l N o .

R c v r N o . 1 S P E 2

R c v r N o . 1 A G C 3

R c v r N o . 2 S P E 4

R c v r N o . 2 A G C 5

T r a n s p o n d e r A G C ( s y s 1 ) 6
T r a n s p o n d e r A G C ( s y s 2 ) 7
R c v r N o . 2 E M A G C 8

T R - 1 0 4 r c v r A G C 9

b . H ^

S i g n a l C h a n n e l N o .

R c v r N o . 1 S P E 2

R c v r N o . 1 A G C 3

R c v r N o . 2 S P E 4

R c v r N o . 2 A G C 5

T r a n s p o n d e r A G C ( s y s 1 ) 6
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I R I G
S i g n a l C h a n n e l N o .

T r a n s p o n d e r A G O ( s y s 2 ) 7
R e v r 3 A G O 8

R c v r 3 S P E 9

R e v r N o . 3 E M A G O 1 0

R c v r N o . 4 E M A G O 1 1

c . G D S X . H S K X . M A D X

I R I G

S i g n a l C h a n n e l N o .

S y s 3 t r a n s p o n d e r A G C 3
S y s 3 t r a n s p o n d e r S P E 4
S y s 3 r c v r N o . 5 A G C 5

S y s 3 r c v r N o . 5 S P E 6

S y s 3 r c v r N o . 6 A G C 7

S y s 3 r c v r N o . 6 S P E 8

S y s 4 t r a n s p o n d e r A G C 3

S y s 4 t r a n s p o n d e r S P E 4
S y s 4 r c v r N o . 7 A G C 5

S y s 4 r c v r N o . 7 S P E 6

S y s 4 r c v r N o . 7 E M A G C 7

S y s 4 r c v r N o . 8 E M A G C 8

All system 3 functions assigned to mixer 1
All system 4 functions assigned to mixer 2

5 4 . 4 . 2 . 2 A C N . A N G , C R O , C Y I . G E M . C D S . G W M , G Y M . H S K , H T V . M A D .
M E R , M I L . R E D , a n d V A N

I R I G
S i g n a l C h a n n e l N o .

T R - 1 0 4 r c v r A G C ( A N G , C Y I , a n d G Y M o n l y ) 1 0

T r a n s p o n d e r A G C ( s y s 1 ) 1 1
T r a n s p o n d e r S P E ( s y s 1 ) 1 2
R c v r N o . 1 A G C 1 3

R c v r N o . 1 S P E 1 4

R c v r N o . 2 A G C 1 5

R c v r N o . 2 S P E 1 6

R c v r N o . 2 E M A G C ( s i n g l e s t a t i o n s o n l y ) 1 7
R c v r N o . 1 D P E * 1 7

*MIL will record these signals on launch and S-IVB second burn phases.
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T R I G

S i g n a l C h a n n e l N o .

R c v r N o . 3 D P E * 1 8

R o v r N o . 3 A G O 9

R c v r N o . 3 S P E 8

R c v r N o . 3 E M A G C 7

R c v r N o . 4 E M A G C 6

T r a n s p o n d e r A G C ( s y s 2 ) 5
T r a n s p o n d e r S P E ( s y s 2 ) 4

*MIL will record these signals on launch and S-IVB second bum phases.

5 4 . 4 . 3 C A L I B R A T I O N P O I N T S

54.4.3.1 IRIG Channel Calibration Points. The USB system monitor tech will relay
the calibration points to the MTR tech for voice annotation.

54.4.3.2 Transponder AGC and SPE Calibration Points. The following points will be
used to calibrate the meters mounted on the RE control console. These points are
based on 0- to 10-volts full scale corresponding to the PCM DAC outputs:

lU CSS, CSM and LM Transponde r
A G C ( d b m ) V o l t s S P E ( k H z ) V o l t s
- 1 2 0

- 1 1 0 + 1 5 0

- 1 0 0 + 1 0 0

- 9 0 + 5 0

- 8 0 T o b e s u p p l i e d 0 T o b e s u p p l i e d
- 7 0 - 5 0

- 6 0 - 1 0 0

- 5 0 - 1 5 0

- 4 0
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5 4 . 5 P R E P A S S C H E C K L I S T S

The following AS-506 mission controlled USB system settings will be used in conjunc
tion with paragraph 54.4. 7 of the NOD.

a . S i g n a l D a t a D e m o d u l a t o r

(1) Single Station Patching
F r o m T o

(a) R c v r 1 v i d e o Demod input v ideo

(b) P M o u t P M v o i c e d e m o d i n

(c) Baekup voice 1 Backup vo ice in

(d) R c v r 2 5 0 M H z Demod input 50 MHz

(e) R c v r 2 v i d e o A l t P M v i d e o i n

(f) A l t P M o u t o r F M o u t * F M v o i c e d e m o d i n

(g) Backup voice 2 Alt PM backup voice in

(h) A l t P M o u t o r F M o u t * F M T L M d e m o d i n

*Dependent upon whether LM downl ink i s PM or FM.

This patching is provided only as a guideline and is based on maximum capability of
single stations to support CSM/PM (rcvr 1) and LM (rcvr 2) simultaneously. (The
TR-104 revr will normally support CSM/FM and should not require any patching.)
Patching may be changed as required for other support configurations given in the SCM,
or for contingencies occurring in real time.

(2) Eighty-five-foot and Dual 30-foot Station Patching
F r o m

(a) SDDS 1: Rcvr 1 video
P M o u t

T o

Demod input video
P M v o i c e d e m o d i n

Baekup vo ice in
Demod input 50 MHz

Demod input v ideo

P M v o i c e d e m o d i n

Backup vo ice in
Demod input 50 MHz

Backup voice 1
R c v r 2 5 0 M H z *

(b) SDDS 2: Rcvr 3 video*
P M o u t

Backup voice 1
R c v r 4 5 0 M H z

*These two patches may be reversed if the LM is in the FM mode.
This patching is provided only as a guideline. Alternate patehing may be used as re
quired for other support configurations given in the SCM, or for real-time contingen
c i e s .

b . V e r i fi c a t i o n R e c e i v e r s

U n i t / F u n c t i o n I n d i c a t i o n / S e t t i n g
X t a l s e l e c t o r R e m o t e

5 4 - 1 2
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0 . T R 1 0 4 A - 1 R e c e i v e r

Uni t /Funct ion

(1) RF tuner module in Y wheelhouse
X TA L / V F O - A F C / V F O s w i t c h

(2) Receiver controls (front panel)
(a) Video output selector switch

(b) Video BW 1 switch

(c) Video BW 2 switch

Indication/S etting

X T A L

As required

P o s i t i o n 4 f o r a l l
CSM/FM modes

Position 4 for CSM/FM
Modes 1, 2 , 6 , 7 , 8 , 9 ,
11, and 12

Position 1 for CSM/FM
Modes 3, 5, and 10

Position 2 for CSM/FM
M o d e 4

X TA L p o s i t i o n

A G C F p o s i t i o n

(d) Second L. O, selector switch*

(e) RF gain switch
* Use VFO position and tune for center frequency IF when the XTAL position frequency
is decidedly off-center.

d . C a r r i e r F r e q u e n c y D e m o d u l a t o r ( T R W )

Uni t /Funct ion
5 0 - M H z I F
b a n d w i d t h

L o o p
b a n d w i d t h

L M
A l l F M
M o d e s

U n fi l t e r e d

W i d e

C M
F M M o d e s

1 . 2 . 4 . 6 . 7 , 8 . 9 . 1 1 . 1 2

W i d e

W i d e

C M

F M M o d e s
3 . 5 . 1 0

N a r r o w

W i d e

e. Carrier Frequency Demodulator (Motorola)

U n i t / F u n c t i o n S w i t c h P o s i t i o n
P o w e r o n / o f f s w i t c h O N

L o o p s t a t u s s w i t c h N O R M A L
M o d e s w i t c h L O C A L
B a n d w i d t h s w i t c h W I D E *

*Only in LM Mode 10 or CM FM Mode 4j all other FM modes will be NARROW.

54-13/54-14
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SUPPLEMENT TO SECTION 55. REMOTE SITE DATA PROCESSOR (RSDP)
5 5 . 1 G E N E R A L

5 5 . 1 . 1 S Y S T E M TA P E S D E S C R I P T I O N

55.1.1.1 Magnetic Tapes. The Apollo RSDP stations will receive two individual sys
tems tapes. Each tape will consist of the Command (CMD), Erasable Memory Octal
Dump (EMOD), Telemetry (TLM), and Off-line Universal Command History (OUCH) pro
grams followed by high-speed TLM formats and bilevel mask formats.

55.1.1.2 System Tape Updates. Systems tapes will be updated (errata incorporated) on
station by direction of Code 822 during premission periods and by the NOM during mis
s i o n p e r i o d s .

55.1.1.3 Systems Tape Loading. To ensure that the format selection time requirement
is met, the TLM program should, when possible, be loaded last. This practice will au
tomatically position the system tape in the format area. In certain conditions where it is
necessary to reload only the CMD program pr to load the CMD program last, it is sug
gested that a format be selected from the tape after loading has been completed.
5 5 . 1 . 2 M I S S I O N I N F O R M AT I O N

Table 55-1 is an operational aid for the M&O and computer operators, depicting re
quired RSDP support. Each station is required to maintain their own table in accordance
with briefing messages transmitted prior to scheduled test. An effort is being made
to ensure that all briefing message originators transmit required information in the
s a m e f o r m a t a s u s e d i n t a b l e 5 5 - 1 . ,
55-I."5 p(-|iv\$ - TXV PuirnS NOT fiae. AS-.5olo, rJC^-TZS ( PLirM DAT/v ^"rtetS-fS Wioo fte I P(V*^Q

l N c i . 0 D e & T i r e J > a i T M 5 r t - i C M 6 i v - r ' S I
5 5 . 2 T E L E M E T R Y R E Q U I R E M E N T S •

55.2.1 HIGH-SPEED TLM FORMAT REQUIREMENTS

Each station will configure their TLM program to output the following formats:

P r i m e B a c k u p A /
a . . L a u n c h t o I n s e r t i o n

M I L , B D A , A N G 3 / 8 2
V A N , G B M ' 1 3 / 8 2
A L D S 1 1

b . E a r t h O r b i t

A l l s t a t i o n s 1 3 / 8 2

c . T L I C u t o f f t o S - I V B / I U L O S

S t a t i o n s t r a c k i n g C S M 7 / 9 8
P n . ' i i 1 C H f t N c - e o 6 y\ O C # I S e l e c t e d S t a t i o n s ( t o b e p r o v i d a d [ ^ 8 / 1 3 2

T I C - i r J T I M E . )
d. TLC after S-IVB/IU LOS First Occultat ion

A l l s t a t i o n s 7 / 9 8

^ THE "BACKUP^FORMAI IS THE TELEME\TRY FORMAT TO BE
THE EVENT THAT ONLY ONE HIGH SPEED DATA LINE

IS AVAILABLE FROM A STATION AND NOT THE FORMAT TO BE
STORED IN PRESELECT.
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JPPLEMENT TO SECTION 55. REMOTE SITE DATA PROCESSOR (RSDP) /
55.1 G^ERAL

\ / '

5 5 . 1 . 1 S Y S T E M TA P E S D E S C R I P T I O N

55.1.1.1 Magnetic Tapes. The Apollo RSDP stations will receive two indivî al sys
tems tapes. Ea<?h tape will consist of the Command (CMD), Erasable MemoA Octal
Dump (EMOD), Telemetry (TLM), and Off-line Universal Command History ;OUCH) pro
grams followed by high-speed TLM formats and bilevel mask formats. /
55.1.1.2 System Tape Updates. Systems tapes will be updated (erra^ incorporated) on
station by direction of Code 822 during premission periods and by th^NOM during mis
s i o n p e r i o d s .

55.1.1.3 Systems Tape Logding. To ensure that the format sê ction time requirementis met, the TLM program should, when possible, be loaded lâ . This practice will au
tomatically position the systê  tape in the format area. In ĉ ria.in conditions where it isnecessary to reload only the CMD program pv to load the Ĉ D program last, it is sug
gested that a format be selectedXfrom the tape after loadî has been completed.
5 5 . 1 . 2 M I S S I O N I N F O R M AT I O N

Table 55-1 is an operational aid for tW M&O and computer operators, depicting re
quired RSDP support. Each station isVequired t(ytaaintain their own table in accordancewith briefing messages transmitted pridr to schooled test. An effort is being made
to ensure that all briefing message origî tors/ransmit required information in the
same format as used in table 55-1.

55.2 TELEMETRY REQUIREMENTS

55.2.1 HIGH-SPEED TLM FORMAT REQUIREMENTS

Each station will configure their TLj)/program to\jitput the following formats:
P i ^ i m e \ B a c k u p A P b c

a . L a u n c h t o I n s e r t i o n

M I L , E D A , A N G
V A N , G E M
A L D S

b . E a r t h O r b i t

A l l s t a t i o n s / 1 3 / 8

TLI Cutoff to S-IVE/IU LOS
S t a t i o n s t r a c k i n g C S M 7 / 9

/ C fi f t t j c - g t , 6 /
Sel^ted Stations (to be provided^ 8/IS

y / T I C I N T i ~ i e )
. TLC after S-IVE/lU LOS First Occultat ion

/ A l l s t a t i o n s 7 / 9
THE "BACKUP" FORMAT IS ThE TELEMENTRY FORMAT TO
USED IN THE EVENT THAT ONLY ONE HIGH SPEED DATA
IS AVAILABLE FROM A STATION AND NOT THE FORMAT
STORED IN PRESELECT.

L ' 5 - l

B E
L I N l

T O B E
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q o u n u a T C E O A 725 1 OWN C 3 3,8

(Suoq) aiis-13N T C E O A 1 - 1

(ijoqs) UITS-I8N T C E O A i H

u i i s o a s o T C E O A i H

^ a - x a a o

H

T C E O A t H

i 4

i 9 M - x a a o

)
H

H

T C E • O A i - H

X H X
)
H

• i

T C E O A T—1

; l i s w a
>
)

T C E O A T—I

)

ITS lAESO T C E O A r H

I T S A T T C E O A 1—(

j n o - s S n i d T C E O A T H

ui-sSn^d; T C E o A 1 — i

N SupportingNTest Program systems tapeTLM Errata CMD Errata EMOD ErrataOUCH ErrataALSEP Errata Ship Special Initialization NCG No. Mis No. Sta ID Lot -(69,07) Other Map Wait PeriodSub-bit Code Retrans TLM FMTSLoads (MSG DTG)
5 5 - 2
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P r i m e B a c k u p

e .

# 1

f .

L u n a r O r b i t - L M N o t A c t i v e

A l l s t a t i o n s 7 / 9

D u r i n g l a n d m a r k t r a c k i n g M 7 / * ^
Selected Stations (to be provx^c^

( i / T i r i i v /

Lunar Orbit - CSM and LM Active Until LM LOS
O n e s t a t i o n c o v e r a g e 5 / fi
Two station coverage 5 / S i i S -

7 / 9
T E C A f t e r L M L O S

A l l s t a t i o n s

R e e n t r v

A l l s t a t i o n s

7 a n d 9

7 a n d 9

6
8

f b t *

5 5 . 2 . 2 I L L E G A L F O R M A T C O M B I N A T I O N S

The AS-506 TLM program maintains two active high-speed TLM formats in core. Fig
ure 55-1 contains all legal (blank) and illegal (X) format combinations. For AS-506 the
TLM program will initialize with format 003 on line A, format 008 on line B, and for
mat 013 in p rese lec t .

5 5 . 2 . 3 T E L E M E T R Y O P E R A T I O N A L P R O G R A M

The TLM program will compress and reformat TLM data for 1.2- or 2.4-kbps trans
mission to MCC. The following TLM data formats will be selected by the Telemetry
Instrumentation Controller (TIC) or on station via the M&O TLM Computer Address
M a t r i x ( C A M ) .

C A M F o r m a t V e h i c l e D a t a

X 0 2 0 2 CSM, CMC, S- IVB, lU , S- I I
X 0 3

X 0 4

0 3

0 4

l U , S - I V B , S - I I

L M , L G C , E V C S T L c "
X 0 5 0 5 LM, CSM, EVCS
X 0 6 0 6 CMC, LGC, CSM, AGS, LM, EVCS
X 0 7 0 7 CMC, LGC, AGS
X 0 8 0 8 C M C , C S M
X 0 9 0 9 C S M

X I O 1 0 C S M , C M C
X l l 1 1 C M C , A G S , L G C

5 5 - 3 / 5 5 - 4
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G A M F o r m a t V e h i c l e D a t a

N / A 1 2 * L O G , o r G M G E M O D

X 1 3 1 3 l U , S - I V B

X 1 4 1 4 C S M , G M G

X 1 5 1 5 G M G , A G S , L O G

X 2 2 2 2 LM, GSM, EVGS (PAM 1 Gontg)
X 2 3 2 3 LM, GSM, EVGS (PAM 2 Gontg)
X 2 4 2 4 LM, GSM, EVGS (PAM 3 Gontg)
X 2 5 2 5 LM, GSM, EVGS (PAM 4 Gontg)
N / A 5 0 C A P S

♦Only when the EMOD program is residing in core.

where: X = 0 LM live/CSM live
1 LM live/CSM dump
2 LM dump/GSM live
3 LM dump/GSM dump

5 5 . o . ? . lT i i T r r i l l I I 1 I I I I
SWITCHES TO NE!!TR|4L

irrii I TI [i III I III I'
lafti^Tu THE TELEllETRY PROGR/N'i.

/SBe pU~21

B y P o c ^
T T c r , i c r A r T 1

l o s s
P A A 3 T A T I ^ ; j 1 3 I ? )

T 0 n I I I I I I I PAY )

FhC
^ 3 3

55 .2 .3 .1 T IME CODE IRANSLATOR/6495 INTERFACE. WHEN THE T IME
CODE TRANSLATOR IS POwERED DOvN THE COMPUTER OPERATOR WILL
POSITION THE "GMT TAPE PLAYBACK" 1299 SWITCH TO NEIJTRAL.

5 5 - 7
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C A M F o r m a t V e h i c l e D a t a

N / A 1 2 * L O G , o r C M C E M O D

^13 1 3 l U , s - r v B
X 1 4 1 4 CSM, CMC
X15\ 1 5 CMC, AGS, LOG
X22 \ 2 2 LM, CSM, EVCS (PAM 1 Cofltg)
X 2 3 \ 2 3 LM, CSM, EVCS (PAM 2̂ontg)
X 2 4 \ 2 4 LM, CSM, EVCS (PAM/contg)
X 2 5 \ 2 5 LM, CSM, EVCS (P̂  4 Contg)
N / A \ 5 0 C A P S /

*Only when the SEMOD program is residing in core<

where: X = 0 LM\Wve/CSM live
1 LM iKe/CSM dump
2 LM duinWcSM live

3 LM dump/cSM dump t0

5 5 - 7
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5 5 . 3 T E L E M E T R Y C A M F U N C T I O N S

5 5 . 3 . 1 H I G H - S P E E D F O R M A T I N T E R R O G A T I O N

By performing the following, it is possible to determine which of two high-speed formats
are outputting data (active) and which telemetry format is within the preselect area (non-
active) :

a . P r e s s t h e C L E A R P B I .

b. Press the RETRIEVE HSTL FORMAT PBI.
c . P r e s s 7 7 7 a n d t h e I N I T I AT E P B I .

d. The high-speed printer will printout:
T L M H S D F M T F E E R E A D Y

O U T P U T : A - A A A B - B B B

P R E - S E L : C C C

55.3.2 CHANGING HIGH-SPEED TLM FORMATS

The high-speed TLM formats are changed by retrieving the format desired from mag
netic tape and replacing the presently active format with the new format.

a. To retr ieve high-speed formats:

(1) Press the CLEAR PBI.
(2) Press the RETRIEVE HSTL FORMAT PBI.
(3) On the numerical keyboard, press the three PBIs corresponding to a three-
digit number combination derived from the following:

(a) The first digit reflects the type of data to be output where:

0 = LM live/CSM live
1 = LM live/CSM dump
2 = LM dump/CSM live
3 = LM dump/CSM dump

N o t e

Dump refers either to dump or tape playback,
or to dump tape playback data (in effect to any
recorded data). Whenever a dump format is
selected, the associated HSD output vehicle
status word (bit 2^) is set to 1 prior to the pro
gram accepting any PCM data. For example,
if format IXX is selected, the CSM (word 11)
and CMC (word 12) bit 2® is set.

(b) The last two digits correspond to the TLM format number requested; i.e.,
format 10 would be selected by pressing PBIs 1 and 0.

( 4 ) P r e s s t h e I N I T I AT E P B I .

5 5 - 8
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(5) The high-speed TLM format will be retrieved from magnetic tape and placedin a preselected core area. The high-speed printer will printout:

T L M H S D F M T F F F R E A D Y

O U T P U T : A - A A A B - B B B

P R E - S E L : F F F

(6) If the requested format has already been preselected or is currently being out
put on another DTU line, the following will be printed out:

T L M H S D F M T F E E N O W I N C O R E

O U T P U T : A - A A A B - B B B

P R E - S E L : C C C

b. To replace high-speed formats:

(1) Press the CLEAR PBI.
(2) Press the REPLACE HSTL FORMAT PBI.

(3) On the numerical keyboard, press the three PBIs corresponding to the three-
digit number combination (001 to 399) representing the active TLM format to be
replaced.
(4) If the format requested is not presently active, the following will be printed
o u t :

HSD FMT DDD ILL RQ

(5) Legal and illegal TLM format combinations are tabulated in figure 55-1. If the
program decides the request would make simultaneous HSD formats illegal, the
following will be printed out:

T L M H S D I L L C O M B D D D A N D D D D

O U T P U T : A - A A A B - B B B

P R E - S E L : C C C

(6) Under normal conditions, the high-speed TLM format will be replaced and the
high-speed printer will print out:

T L M H S D F M T C H A N G E A A A

O U T P U T : A - A A A B - B B B

P R E - S E L : C C C

5 5 . 3 . 3 T L M S T A R T / S T O P

The high-speed TLM may be started or stopped to MCC, GSFC, or to BOTH, by unique
CAM entries. The start/stop functions are easily explained; however, due to the numer
ous combinations in determining the destination of the data, CAM entries will not be ex
plained in detail. The M&O can determine the destination of TLM data when a start/stop
function is selected by using figure 55-2 in conjunction with his present station configura
t i o n .

5 5 - 9
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a . S t a r t T L M t o M C C . G S F C . o r B O T H

(1) Press the CLEAR PBI.
(2) Press the HSTL START/STOP PBI.
(3) Press 111 (MCC-H/BOTH) or 222 (GSFC) and then press the INITIATE push
but ton .

(4) The high-speed printer will printout:
T L M H S D O N - C A M
T L M H S D D E S - M C C - H

o r

T L M H S D O N - C A M
T L M H S D D E S - G S F C

o r

T L M H S D O N - C A M
T L M H S D D E S - B O T H

(5) The program will transmit high-speed TLM or fill data.
b. Stop TLM to MCC. GSFC. or BOTH

(1) Press the CLEAR PBI.

(2) Press the HSTL START/STOP PBI.
(3) Press 999 (MCC-H) or 888 (GSFC), and then press the INITIATE pushbutton.
(4) The high-speed printer will print out;

T L M H S D O F F - C A M

(5) Depending upon which TLM functions were already active, the following may be
p r i n t e d o u t :

TLM HSD DES - (MCC-H or GSFC)
5 5 . 4 T L M A N D E M O D P R O G R A M O P E R A T I O N A L A I D S

5 5 . 4 . 1 H I G H - S P E E D P R I N T E R A N D 1 2 3 2 T Y P E W R I T E R S Y M B O L S

To interpret 1232 computer console and high-speed printouts, the following symbols are
used extensively throughout the TLM portion of this section:

A = EMOD pass (1-4)

B = Mission/test bit, where (M=mission and T=test)
C = EMOD bank (1-8)
D = Destination code where H = Houston, G = GSFC, and B = BOTH

AA = Format number on systems tape
AAA = High-speed format - active

A A A A A A = A d d r e s s

BBB = High-speed format - active
CC = IT = input terminated or a blank

CCC = High-speed format - preselect
DDD = High-speed format
FEE = High-speed format AAA, BBB, or CCC

EEEE = PCM stream (CSM, LM, S-IVB, SII, or lU)

5 5 - 1 1
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EEE:EE:EE = Vehicle hours, minutes, seconds
FFF = High-speed format requested for retrieval

H = A-channel No. 15; B-channel No. 12
HH = Input word number of manual I/O entry that is in error

HHH = Word number in high-speed output buffer (1-300)
II = Frame No. (1 through 10)

KK = A count of the 1232 message requests which were lost while the 1232
m e s s a g e r e q u e s t s t a c k w a s i n a n o v e r fl o w s t a t e

KKKK = BOTH, GSFC, or MCCH
NN = Number of bad format records on system tape (01-10)

NNN = NCG number (0-999)
RRR = Bit rate (HBR, LBR, HLBR, INV, or blank for SLY)

SS = RT (Real Time) or TP (Tape Playback)
WV = CTE, MET. CMC, LGC, or AGS time tags

W = L = live, D = dump or blank for SLY data
X = M iss ion No . 1 o r 2

XX = Stat ion ID

XXX = Three-digit CAM number

XXXX = Error detected during IC transfer:
^ 1 e v F L ( o v c i - n o w ) U , S T w o o f t i . t P R E P )

P R T Y ( p a r i t v i - r y r . - P ' A R . r r y )
^ ^ C G a p / c e : F / / . c - r " T y p g , " / v o T t i - e i t r e c t aXX:XX:XX;XX = Vehicle day, hours, minutes, seconds; or GMT day of the montlT "

h o u r s , m i n u t e s , s e c o n d s

XXX:XX;XX = GET output prior to each printout in hours, minutes, and seconds
XXX:XX:XX:XX = GMT day, hour, minutes, seconds

Y = EMU channel number 0, 1, 2, or 3
ZZZ = CAP'S, CEF, LOT

ZZZZZ = Status data received from MTU's (bits 0-14)
55.4.2 TELEMETRY OPERATIONAL PROGRAM HIGH-SPEED PRINTER MESSAGES
All messages on the high-speed printer are preceded by a GMT and GET time tag and
the characters "TLM". The underlined variable symbols have been defined previously.

I t e m N o . H S P M e s s a g e E x p l a n a t i o n
1 D T U C H H O U T O F S Y N C -

A A A
Output as a resul t of a 2 second
"clock trap" monitor of DTU
sensing an out-of-sync condition

2 D T U C H H I N S Y N C -
A A A

Output as a resu l t o f the 2 second
"clock trap" monitor of DTU
sensing two sequential high-speed
data output frame transmissions
following an out-of-sync condition

5 5 - 1 2



AS-506 Supplements to NOD S e c t i o n 5 5 . R S D P

I t e m N o . HSP Message Explanat ion

3 H S D O N - C A P Ou tpu t as a resu l t o f a CAP word
being received from the command
program via intercomputer channel,
causing the HSD to transmit three
frames of data. This message is
output only when high-speed telemetry
i s o f f

4 H S D O N - C A M Output as a result of a CAM 111 (MCC)
or CAM 222 (GSFC) request, causing
H S D t r a n s m i s s i o n t o s t a r t

5 H S D O N - C E F Output as a result of a valid computer
execute function being received from
MCC or GSFC, causing HSD trans
m i s s i o n t o s t a r t

6 H S D O F F - C A P S E N T P r i n t e d o u t a f t e r t h r e e C A P S h a v e
been transmitted i f : the TLM program
has not been transmitting telemetry
or if the program receives a CEF
from MCC commanding TLM off

7 H S D O F F - C A M Output after HSD transmission has
been terminated by a CAM 999 (MCC)
or 888 (GSFC) request

8 H S D O F F - L O S Output after HSD transmission has
been terminated by the 1232 type-in
LOS T, indicating complete loss of
al l input streams. This message is
also output if LOS T has been
previously inserted and a CAP has
completed t ransmission.

9 N C G N N N Output after initiation indicating the
network control group number inserted
by the operator during initiation

1 0 M I S X Output after initiation indicating the
mission number inserted by the operator
dur ing in i t ia t ion

1 1 S T A I Q C Output after initiation indicating the
station number inserted by operator

1 2 G M T Y R M O D A H R Output after initiation indicating the
GMT inserted by the operator during
i n i t i a t i o n

1 3 DES p Output after init iation indicating
where the HSD is destined, initially
under program control - modified by
start/stop telemetry requests
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I t e m N o . HSP Message Explanat ion

1 4 S L V P R I M E I Output after initiation to indicate
that the lU stream is prime input
for all S-rVB/lU parameters; S-IVB
can be made prime by use of manual
I/O routine GOS

1 5 S L V P R I M E S Output after initiation if S-IVB has
previously been selected by manual
l/O; this message indicates that the
S-IVB stream is the prime input for
all S-rVB/lU parameters. lU can
be made prime by use of manual l/O
r o u t i n e G O S .

1 6 M T B B Output after initiation or after MTB
manual l/O routine, indicating status
of mission/test bit in high-speed
output word seven

1 7 A L L F O R M A T S O N
A L L I T E R A T I O N S -
G O O D

Output after init iation indicating
status of HSD formats on systems
t a p e

1 8 F O R M A T A A - N N
B A D R E G S

Output after initiation indicating the
n u m b e r o f b a d f o r m a t r e c o r d s o n t h e
s y s t e m s m a g n e t i c t a p e

1 9 B I - L E V E L M A S K S N N
B A D R E G

Output after initiation indicating the
n u m b e r o f b a d b i - l e v e l m a s k r e c o r d s
in the format area of the systems tape

2 0 LOT, YR, MO, DA, HR,
MN, SG (UPDATED-SITE)

Output during init iation indicating
that the current Liftoff Time (LOT)
was updated via the 1232 l/O console
a t t h e r e m o t e d s i t e

2 1 LOT, YR, MO, DA, HR,
MN, SG (UPDATED-MGGH)

Output during init iation indicating
that the current LOT was updated via
HSD and intercomputer from MGG

2 2 LOT YR, MO, DA, HR,
M N , S G

Output during initiation or upon receipt
of a new LOT received by HSD or after
operator has used manual l/o routine,
indicating that the current LOT is the
original l i f toff t ime entered during
i n i t i a t i o n

2 3 I G E N A B L E Output when intercomputer communica
tions to the command program has
b e e n r e - e s t a b l i s h e d a f t e r a n I G
d i s a b l e
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— I t e m N o . HSP Message
Explanat ion

2 4 I C D I S A B L E Output when intercomputer communica
tion has been lost with the command
c o m p u t e r

2 5 I C Z Z Z X M I T F A I L Output when the TLM program attempts
to transmit data to command via the
intercomputer channel and fails

2 6 I C R O V E E R R X X X X Output when an IC transmissionreceived by. t̂ g^elemetry program
h a s o n e o f p a r t i c u l a r e r r o r s

2 7 I C R C V E O V F L Z Z Z Output to Indicate that an IC trans
mission received by the telemetry
computer has caused an overflow of
the IC stacking table

2 8 U S B S T A T U S F A I L U R E Initial output if USB status word is
not input from the ISA within 10 seconds
or 10 seconds has elapsed since
receiving the last USB status

—

2 9 U S B S TAT U S E N A B L E Output immediately following initial
ization phases or when the program has
detected the presence of an external
interrupt after fai lure has occurred

3 0 (TP) GMT INPUT
E S TA B T. T S H E D

Output when GMT or Tape Playback
(TP) GMT is initially input to the
telemetry program

—

3 1 NO (TP) GMT INPUT Output by GMT subprogram indicating
there has been no initial input of GMT
o r T P G M T

' —

3 2 (TP) GMT INPUT
F A I L U R E

Output as a result of the loss of an
external in terrupt . The GMT or TP
GMT subprogram then computes GMT
and periodically checks for the
presence of an external interrupt

—

3 3 (TP) GMT INPUT
R E E S TA B T. T S H E D

Output when GMT or TP GMT sub
program detects the presence of an
external interrupt (after failure has
rerestablished the EI as the source
of input), and stops computing GMT

—

3 4 H S D O F F - C E F Output as the result of a valid computer
execute function being received from
MCC or GSFC causing HSD transmission
t o t e r m i n a t e
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I t e m N o . HSP Message
Explanation

3 5 HSD FMT DDD ILL RQ Output when the retrieve HSD format
number is illegal, or if the replace
f o r m a t i s n o t i n c o r e

3 6 H S D F M T F E E N O W I N
C O R E O U T P U T: A - A A A
B - B B B P R E - S E L : C C C

Output when an HSD format is currently
in core at time of a retrieve request

3 7 H S D F M T C H A N G E A A A
O U T P U T : A - A A A B - B B B
P R E - S E L : C C C

Output when the requested format
change is completed

3 8 H S D F M T F F F R E A D Y
O U T P U T: A - A A A B - B B B
P R E - S E L : C C C

Output after a retrieve request
indicating that the new format (which
will replace the old format) is now in
preselect table and ready for replace
r e q u e s t

3 9 HSD ILL COMB DDD AND
D D D O U T P U T : A - A A A
B - B B B P R E - S E L : C C C

Output after replace request indicating
that the requested format would form
an illegal combination with the other
format now being output

4 0 H S D D E S K K K K Output to indicate the current
destination of high-speed telemetry
destination is modified by CAM start/
stop or CEF functions

4 1 H S D D E S B O T H - C A P Output only when the following three
conditions are met: DES = GSFC,
NCG/ 999, and a CAP is transmitted

4 2 HSD FMT 989 ILL RQ Output if high-speed telemetry is offand a request to terminate hî -speed
telemetry is input

4 3 ILL DES REQ-NCG 999 Printed out when the TLM program has
been initialized with NCG 999 and a
request has been received to transmit
telemetry data to MCC

4 4 F M / F M L O C K Printed when the TLM program receives
valid AMQ data

4 5 F M / F M D I S A B L E Printed when the TLM program recog
nizes an invalid input from the
A M Q

4 6 C O S I

.

Output when COS I is input on the
1232 I/O console, indicating the TLM
program is now utilizing lU as the
input source for all S-IVB/lU para
m e t e r s
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I t e m N o . H S P M e s s a g e E x p l a n a t i o n

4 7 C O S 4 Output when COS 4 is input on the
1232 l/O console, indicating the TLM
program is now utilizing S-IVB as the
input source for all S-IVB/IU para
m e t e r s

4 8 L O S » E Output when the computer operator
has flagged vehicle or station loss
of signal within the program by use
of the LOS manual l/O routine

♦where: j< t 2 = SlI where: E = L (Live)
4 = S I V B = D ( D u m p )
I = l U = B ( B o t h )
C = C S M
L = L M
T = T o t a l l o s s

4 9 R O S ♦ E Output when the computer operator
has flagged a Return Of Signal (ROS)
f o r a n i n d i v i d u a l v e h i c l e o r t h e
station. If ROS T has been entered,
a TLM parameter listing is output
on the HSP and 1232.

5 0 I L G C A M R E Q X X X Output when the M&O has made a CAM
o p e r a t o r e r r o r

5 1 H S D E R R F M T A A A
F R I I W D H H H

Output when bits 2 and 2® of the
output buffer are forced to 0. If the
word in error is 1 thru 20 or 300,
the error is probably the result of the
program. If the word error is 21
thru 299, there may be erroneous
inputs being sent by the PCM.

5 2 H S D F M T S A A A B B B
O U T P U T : C C C
P R E S E L E C T E D

Output after initiation; it indicates
t h a t t h e H S D f o r m a t s s e l e c t e d f o r o u t p u t
and the format are residing in core
as standby

5 3 S C H H I T G M T
X X X : X X : X X : X X f o r V W,
X X : X X : X X : X X : X X

This message is output if the vehicle
time is greater than or equal to search
t i m e

5 4 PCM LOCK CHL Y,
E E E E , W , R R R , S S , C C

Output 10 seconds after receiving or
dropping lock, indicating the 642B
channel number, vehicle, data type, and
status of data input to the computer

5 5 C A M H A R D W A R E

M A L F U N C T I O N
Output whenever the computer de
codes a CAM momentary as a BCD
other than 0 through 9.

C C ' - I T ,

*Re fe r t o exp lana t i on co lumn , i t em No . 48 .
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5 5 . 4 . 3 E M O D H I G H - S P E E D P R I N T E R S T A T U S M E S S A G E S

S e c t i o n 5 5 . R S D P

I t e m N o . HSP Message E x p l a n a t i o n

1 A,^ NOT VALID
L O S O F S Y N C

Program received an abnormal
interrupt from decom during bank
"C" input processing

2 A C N O T V A L I D
B A D P A R I T Y W D 2

Printed when an invalid parity is de
tected in EMOD word 2A of bank "C"

3 A C N O T V A T , I D
D U P L I C A T I O N
W D 2 O F B A N K X

P r i n t e d o u t T u d i e n i t i s d e t e r m i n e d t h a t
the bank No. or pass No.decoded
from EMOD word 2A has already been
received during that EMOD dump.
If "C" and "X" are the same number,
a pass number was received that had
already been «tamped. If "X" differs
from "C", the "X" bank number has
already been received.

4 A C N O T V A L I D
B A D w o e X X X

G e n e r a t e d w h e n e v e r a n i n c o r r e c t
E M O D w o r d o r d e r c o d e i s d e t e c t e d i n
any EMOD word. XXX represents the
downlist word number 001 throu^ 130.

5 A C N O T V A L I D
B A D I D R E G

I n d i c a t e s t h a t E M O D w o r d l A h a d a n
invalid parity or that an invalid CMC
ID was detected when the spacecraft
d o w n l i n k r e t u r n e d t o t h e C M C d o w n l i s t
a f t e r t r a n s m i s s i o n o f t h e l a s t b a n k .
If an EMOD woerd lA parity error was
detected the prwgram will also print
"BAD ID REG" for the previous
bank (if any).

6 A C N O T V A T , I D
B A D S Y N C R E G

Indicates that invalid parity was
d e t e c t e d i n E M O D w o r d I B o r t h a t
t h e E M O D I B w o r d c o n t e n t s d i d n o t
c o n t a i n 7 7 3 4 0 . I n e i t h e r c a s e t h e
same printout Ss generated for the
previous bank ^if any).

r A C N O T V A T , T n
T O O F E W W O R D S

Ind ica tes tha t E iess than 130 EMOD words
w e r e r e c e i v e d f e e t w e e n t h e s t a r t o f c o n
s e c u t i v e b a n k s

8 A C N O T V A L I D
T O O M A N Y W O R D S

Ind i ca tes t ha t sno re t han 130 EMOD
w o r d s w e r e r e c e i v e d b e t w e e n t h e s t a r t
o f c o n s e c u t i v e b a n k s
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I t e m N o , H S P M e s s a g e Explanat ion

9 A C N O T V A L I D
W R O N G P A S S
NO. X WD 2

Indicates that the pass or bank
number received was greater than
expected. If "A" is the same as
"X", the bank number received for
that bank was greater than expected.
I f " A " i s n o t t h e s a m e a s " X " , a
pass number was received in that
bank that was greater than expected.

1 0 A A L L B A N K S
V A L I D

Indicates that all banks of the pass
a s d e fi n e d i n " A " w e r e r e c e i v e d a n d
validated. (See item 11 for definition
of a valid bank.)

1 1 A C V A L I D A valid printout indicates that no
loss of sync was detected between
w o r d l A o f b a n k " C " a n d w o r d 2 A o f
bank "C" plus 1. It also indicates
that the sync register was valid for
banks "C" and "C" plus 1, and that
the correct bank and pass number
w e r e r e c e i v e d f o r b a n k " C " .

1 2 A C N O T T R A N S M I T T E D Indicates no banks of the pass
specified in "A" were processed
by program. It is assumed that no
d a t a w a s s e n t .

1 3 A C N O T V A L I D
N O T R E C E I V E D

I n d i c a t e s n o d a t a w a s r e c e i v e d f o r
the bank specified by "C". If no
banks of a pass were received, the
item 12 printout would be generated.

1 4 B S D O N The program is starting the DTU
process ing

1 5 H S D O F F All data has been transmitted by
t h e D T U

1 6 I L L E G A L C A M
R E Q U E S T

The CAM input was not valid

1 7 I L L E G A L C A M
REQUEST DATA
P R O C E S S O R

The valid CAM input was received
while inputting or outputting data
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5 5 , 5 C O M M A N D R E Q U I R E M E N T S

5 5 . 5 . 1 G E N E R A L

The SLV, LM, and GSM vehicles will be commanded exclusively via USB. UHF com
manding is still available within the CMD-operational program, but is not required for
mission support other than for range safety at EDA.

5 5 . 5 . 2 S T A T I O N S T A T U S C A P W O R D

The s i te s ta tus CAP word is shown in tab le 55-2 .

T a b l e 5 5 - 2 . S t a t i o n S t a t u s C A P W o r d

B i t

I n d i c a t i o nP o s i t i o n Setting

1 t h r u 4 0 1 0 1 C A P I D

5 0 S p a r e

6
1
0

L o a d e n a b l e
L o a d d i s a b l e

7
1
0

M o d e I I
M o d e I

8
1
0

S C O N o . 2 O K
S C O N o . 2 N o t O K

1 0
1
0

U H F t r a n s m i t t e r N o . 2 o n
U H F t r a n s m i t t e r N o . 2 o f f

1 1
1
0

U H F t r a n s m i t t e r N o . 1 o n
U H F t r a n s m i t t e r N o . 1 o f f

1 2
1
0

RF power on
R F p o w e r o f f

1 3
1
0

UHF transmitter No. 1 prime
U H F t r a n s m i t t e r N o . 2 p r i m e

1 4
1
0

U H F c a r r i e r t e s t e d
U S B c a r r i e r t e s t e d

1 5
1
0

RF return data good
R F r e t u r n d a t a b a d

1 6 1
0

U S B t r a n s m i t t e r N o . 2 o n
U S B t r a n s m i t t e r N o . 2 o f f

5 5 - 2 0
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, " • — ' T a b l e 5 5 - 2 . S t a t i o n S t a t u s C A P W o r d ( c o n t )

B i t

I n d i c a t i o nP o s i t i o n Setting

1 7
1
0

U S B t r a n s m i t t e r N o . 1 o n
U S B t r a n s m i t t e r N o . 1 o f f

1 8
1
0

GSM tested (verification rcvr No. 1)
LM/SLV tested (verification rcvr No. 2)

1 9 0 Spare

2 0 t h r u 2 4 x x x x x S i t e I D

2 5 0 Spare

2 6 X M i s s i o n I D

2 7 t h r u 4 0 x x x x x x x
x x x x x x x Polynominal error protect ion.
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55.5.3 REAL-TIME COMMANDS

S e c t i o n 5 5 . R S D P

PhC # I

CiC4 1

5 5 . 5 . 3 . 1 S L V R T C s

C A M
N o .

CMDH/«fcv'i&tv/
P r i n t o u t Uplink Octal

R e v
D a t a

C o m m a n d
D e s c r i p t i o n

0 0 2 SEQ 1 INH 7 5 3 5 1 3 1 3 7 5 5 6 6 0 2 Sequence No. 1 Inhibit

0 0 4 SEQ 2 INH 7 5 3 5 1 3 2 3 7 3 5 6 6 0 4 Sequence No. 2 Inhibit

0 0 6 SEQ 3 INH 7 5 3 5 1 3 3 3 7 1 5 6 6 0 6 Sequence No. 3 Inhibit

0 1 0 SEQ 4 INH 7 5 3 5 1 3 4 3 6 7 5 6 6 1 0 Sequence No. 4 Inhibit

0 1 2 SEQ 5 INH 7 5 3 5 1 3 5 3 6 5 5 6 6 1 2 Sequence No. 5 Inhibit

0 2 2 D E L E T E N A Y 7 5 3 5 3 3 1 3 5 5 5 6 6 2 2 De le te Nav iga t i on
Update

0 3 6 S L I N G S H O T 7 5 3 5 3 3 7 3 4 1 5 6 6 3 6 Sling Seq Enable

0 4 0 T E R M I N A T E 7 5 3 5 5 3 0 2 7 7 5 6 6 4 0 T e r m i n a t e

0 4 2 E X L S T C M D 7 5 3 5 5 3 1 2 7 5 5 6 6 4 2 E x e c u t e L a s t C o m m a n d

0 4 6 A L T T B 4 7 5 3 5 5 3 3 2 7 1 5 6 6 4 6 A l t e r n a t e T i m e B a s e 4

0 5 0 ALT SEQ 6 7 5 3 5 5 3 4 2 6 7 5 6 6 5 0 A l te rnate Sequence 6

0 5 2 ALT SEQ 1 7 5 3 5 5 3 5 2 6 5 5 6 6 5 2 Al ternate Sequence 1

0 5 4 ALT SEQ 2 7 5 3 5 5 3 6 2 6 3 5 6 6 5 4 Al ternate Sequence 2

0 5 6 ALT SEQ 3 7 5 3 5 5 3 7 2 6 1 5 6 6 5 6 Al ternate Sequence 3

0 6 0 ALT SEQ 4 7 5 3 5 7 3 0 2 5 7 5 6 6 6 0 Alternate Sequence 4

0 6 6 E X E C M A N A 7 5 3 5 7 3 3 2 5 1 5 6 6 6 6 E x e c u t e M a n e u v e r

0 7 0 E X E C M A N B 7 53 5 7 3 4 2 4 7 5 6 6 7 0 E x e c u t e M a n e u v e r

0 7 2 E X E C M A N C 7 5 3 5 7 3 5 2 4 5 5 6 6 7 2 E x e c u t e M a n e u v e r

0 7 4 R S M T M S E Q 7 5 3 5 7 3 6 2 4 3 5 6 6 7 4 R e s u m e T i m e

Sequence

0 7 6 SEQ 6 INH 7 5 3 5 7 3 7 2 4 1 5 6 6 7 6 Sequence 6 Inhibit

1 0 0 SEQ 7 INH 7 5 7 5 1 3 0 1 7 7 5 6 7 0 0 Sequence 7 Inhibit

1 0 2 SEQ 8 INH 7 5 7 5 1 3 1 1 7 5 5 6 7 0 2 Sequence 8 Inhibit

1 1 2 ALT SEQ 5 7 5 7 5 1 3 5 1 6 5 5 6 7 1 2 Al te rnate Sequence 5

1 1 4 S E T R L F L G 7 5 7 5 1 3 6 1 6 3 5 6 7 1 4 Set Rol l F lag

1 1 6 T M S E L A 7 5 7 5 1 3 7 1 6 1 5 6 7 1 6 Time Se lec t - Group A

1 2 0 T M S E L B 7 57 5 3 J 0 1 5 7 5 6 7 2 0 Time Se lec t - Group B

1 2 2 T M S E L C 7 5 7 5 3 3 1 1 5 5 5 6 7 2 2 Time Select - Group C

1 2 4 S P A R E 2 1 S - 7 5 7 5 3 3 2 1 5 3 5 6 7 2 4 Spare

1 2 6 S E T A N T a N O m 7 5 7 5 3 3 3 1 5 1 5 6 7 2 6 A n t e n n a S e t o n O m n i

1 3 0 S E T A N T L G 7 5 7 5 3 3 4 1 4 7 5 6 7 3 0 A n t e n n a S e t L o w G a i n
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C A M CMDH/t^viEVvl R e v C o m m a n d
N o . P r i n t o u t U p l i n k O c t a l D a t a D e s c r i p t i o n

1 3 2 S E T A N T H G 7 5 7 5 3 3 5 1 4 5 5 6 7 3 2 Antenna Set High Gain
1 3 4 R S T R T E N B L 7 5 7 5 3 3 6 1 4 3 5 6 7 3 4 R e s t a r t E n a b l e
1 3 6 R L F L G R S T 7 5 7 5 3 3 7 1 4 1 5 6 7 3 6 Ro l l F lag Rese t
1 4 0 T B 6 I N B I B 7 5 7 5 5 3 0 0 7 7 5 6 7 4 0 T B 6 I n h i b i t
1 4 2 S P A R E 2 3 S 7 5 7 5 5 3 1 0 7 5 5 6 7 4 2 S p a r e
1 4 4 S P A R E 2 4 7 5 7 5 5 3 2 0 7 3 5 6 7 4 4 Spare
1 4 6 SPARE 25^-^ 7 5 7 5 5 3 3 0 7 1 5 6 7 4 6 Spare
1 5 0 S PA R E 2 6 S 7 5 7 5 5 3 4 0 6 7 5 6 7 5 0 S p a r e
1 5 2 S PA R E 2 7 S 7 5 7 5 5 3 5 0 6 5 5 6 7 5 2 S p a r e
1 5 4 S PA R E 2 8 S 7 5 7 5 5 3 6 0 6 3 5 6 7 5 4 S p a r e
1 5 6 S PA R E 2 9 S 7 5 7 5 5 3 7 0 6 1 5 6 7 5 6 Spare
1 6 0 S P A R E 3 0 S 7 5 7 5 7 3 0 0 5 7 5 6 7 6 0 Spare
1 6 2 SPARE 31 S 7 5 7 5 7 3 1 0 5 5 5 6 7 6 2 S p a r e
1 6 4 S P A R E 3 2 S 7 5 7 5 7 3 2 0 5 3 5 6 7 6 4 S p a r e
1 6 6 S PA R E 3 3 S 7 5 7 5 7 3 3 0 5 1 5 6 7 6 6 S p a r e
1 7 0 S PA R E 3 4 S : 7 5 7 5 7 3 4 0 4 7 5 6 7 7 0 Spare
1 7 2 S P A R E 3 5 S 7 5 7 5 7 3 5 0 4 5 5 6 7 7 2 Spare
1 7 4 SPARE 36S 7 5 7 5 7 3 6 0 4 3 5 6 7 7 4 Spare
1 7 6 S PA R E 3 7 S 7 5 7 5 7 3 7 0 4 1 5 6 7 7 6 Spare
2 4 1 L H 2 V N T O P 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 LH2 Vent Open

7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 1 3 2 1 7 3 5 6 1 0 4

2 4 2 L H 2 V N T C L 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 L H 2 V e n t C l o s e d
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 O S S 4 3 4 7 5 6 0 3 0

K
- W . -
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AS-506 Supplements to NOD S e c t i o n 5 5 . R S D P

t > b . c * I

C A M R e v

N o . P r i n t o u t U p l i n k O c t a l D a t a C o m m a n d D e s c r i p t i o n

2 4 4 L O X P R S F E 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 L O X P r e s s u r e S a f e
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 3 0 7 3 0 2 5 7 5 6 0 6 0
*

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 5 3 4 2 6 7 5 6 0 5 0

2 4 5 L O X N P V O P O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 L O X N P V V a l v e
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5 Open On
7 5 3 0 7 3 0 2 5 7 5 6 0 6 0

2 4 6 L O X N P V O P O F 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 L O X N P V V a l v e
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7 Open Off
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

2 4 7 S 4 B C U T O F F 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 S - I V B C u t o f f
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 3 0 7 3 2 2 5 3 5 6 0 6 4

2 4 8 C M D S Y S E N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4 C o m m a n d S y s t e m
7 5 7 0 1 3 0 5 7 . 6 5 6 1 0 1 E n a b l e , •

7 5 7 0 3 3 4 1 4 7 5 6 1 3 0

2 6 0 S E C D P N A V 7 5 3 5 3 3 3 3 5 1 5 6 6 7 6 Sector Dump for NAV
7 5 7 0 1 3 3 5 7 0 5 6 1 0 7 U p d a t e
7 5 3 0 7 3 5 2 4 5 5 6 0 7 2

2 6 1 S E C D P P T U 7 5 3 5 3 3 3 3 5 1 5 6 6 2 6 Sec to r Dump fo r PTU
7 5 7 0 1 3 0 5 7 6 5 6 1 0 1 " ■

7 5 3 0 5 3 1 2 7 5 5 6 0 4 2

2 6 2 S E C D P O T U 7 5 3 5 3 3 3 3 5 1 5 6 6 2 6 Sector Dump for OTU ,

7 5 7 0 1 3 3 5 7 0 5 6 1 0 7
7 5 3 0 3 3 4 3 4 7 5 6 0 3 0

3 0 1 S G W D D P 1 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0 Single Word Dump
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1 Sequence 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

3 0 2 S O W D D P 2 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0 S ing le Word Dump
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1 Sequence 2
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

3 0 3 S G W D D P 3 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0 Single Word Dump
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1 Sequence 3 — .

7 5 3 0 1 3 4 3 6 7 5 6 0 1 0
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

5 5 - 2 4



AS-506 Supplements to NOD

Dbc if (
C A M

N o .

P b C #

3 0 4

3 0 5

3 0 6

3 0 7

3 0 8

3 0 9

3 8 1

I 3 8 2

PbC * I 383

C M D H / P f R e v
P r i n t o u t U p l i n k O c t a l D a t a

S G W D D P 4 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 1 3 6 3 6 3 5 6 0 1 4
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S O W D D P 5 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 3 3 0 3 5 7 5 6 0 2 0
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S G W D D P 6 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S G W D D P 7 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 3 3 4 3 4 7 5 6 0 3 0
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S G W D D P 8 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 3 3 6 3 4 3 5 6 0 3 4
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S G W D D P 9 7 5 3 5 3 3 4 3 4 7 5 6 6 3 0
7 5 3 0 5 3 4 6 6 6 5 6 0 5 1
7 5 3 0 5 3 0 2 7 7 5 6 0 4 0
7 5 3 0 7 3 0 6 5 6 5 6 0 6 1

S P A R E I S 7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

S PA R E 2 S 7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

S P A R E 3 . S 7 5 3 5 1 3 0 3 7 7 5 6 6 0 0
7 5 3 0 1 3 0 7 7 6 5 6 0 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

S e c t i o n 5 5 . R S D P

C o m m a n d D e s c r i p t i o n

Single Word Dump
Sequence 4

Single Word Dump 5

Single Word Dump 6

Single Word Dump 7

Single Word Dump 8

Single Word Dump 9

Spare 1

Spare 2

Spare 3

5 5 - 2 5



AS-506 Supplements to NOD
P5C t I

C A M
N o . P r i n t o u t

7 0 1 A M H E S O V C L

R e v

U p l i n k O c t a l D a t a

753 533 235 356 624
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 7 3 4 2 4 7 5 6 0 7 0

7 0 2 A M H E S O V O P

7 0 3 A M R E P O N

7 0 4 A N T H G A I N

7 0 5 A N T L G A I N

7 0 6 A N T O M N I

7 0 7 A P S E N O F F

7 0 8 A P S E N O N

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 3 0 1 3 2 3 7 3 5 6 0 0 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 1 6 7 4 5 6 0 4 3

7 5 7 0 7 3 4 0 4 7 5 6 1 7 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 7 0 1 3 0 5 7 6 5 6 1 0 1

7 5 3 0 3 3 6 3 4 3 5 6 0 3 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 7 0 1 3 0 5 7 6 5 6 1 0 1

7 5 3 0 3 3 6 3 4 3 5 6 0 3 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 7 0 1 3 1 5 7 4 5 6 1 0 3

7 5 3 0 5 3 4 2 6 7 5 6 0 5 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 7 0 1 3 0 5 7 6 5 6 1 0 1

7 5 3 0 3 3 6 3 4 3 5 6 0 3 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 7 0 1 3 1 5 7 4 5 6 1 0 3

7 5 7 0 5 3 4 0 6 7 5 6 1 5 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 3 6 7 0 5 6 0 4 7

7 5 7 0 7 3 4 0 4 7 5 6 1 7 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 1 6 7 4 5 6 0 4 3

7 5 3 0 3 3 4 3 4 7 5 6 0 3 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 7 0 7 3 4 0 4 7 5 6 1 7 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 1 6 7 4 5 6 0 4 3

7 5 7 0 3 3 4 1 4 7 5 6 1 3 0

S e c t i o n 5 5 . R S D P

C o m m a n d D e s c r i p t i o n

A m b i e n t H e l i u m R e g
S O V C l o s e d

A m b i e n t H e l i u m R e g
SOV Open

A m b i e n t R e p r e s s
M o d e O n

Antenna High Gain

A n t e n n a L o w G a i n

A n t e n n a s O m n i

APS Ullage Engine
O f f

APS Ullage Engine
O n

5 5 - 2 6



AS-506 Supplements to NOD

C A M
N o .

7 0 9

P r i n t o u t

B U R L O X S D C L

7 1 0

7 1 1

B L O X S D C L O N

B U R S H T D W N

7 1 2

7 1 3

7 1 4

G A L O F F l U

G A L O N l U

G A L O F F 4 B

w R e v
U p l i n k O c t a l D a t a

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 3 3 0 3 5 7 5 6 0 2 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 3 3 0 1 5 7 5 6 1 2 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 3 3 0 3 5 7 5 6 0 2 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 3 3 0 3 5 7 5 6 0 2 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 5 3 4 2 6 7 5 6 0 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 5 3 6 0 6 3 5 6 1 5 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 0 5 3 6 2 6 3 5 6 0 5 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 3 3 0 1 5 7 5 6 1 2 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 3 3 0 3 5 7 5 6 0 2 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 0 5 7 6 5 6 1 0 1
7 5 7 0 1 3 4 1 6 7 5 6 1 1 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 1 5 7 4 5 6 1 0 3
7 5 3 0 1 3 4 3 6 7 5 6 0 1 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 3 3 6 3 4 3 5 6 0 3 4

S e c t i o n 5 5 . R S D P

C o m m a n d D e s c r i p t i o n

B u r n e r L O X S h u t
d o w n V a l v e C l o s e d

B u r n e r L O X S h u t
down Va lve C losed
O n

B u r n e r S h u t d o w n

C a l i b r a t i o n O f f l U

Ca l i b ra t i on On lU

C a l i b r a t i o n O f f S - I V B

5 5 - 2 7



AS-506 Supplement̂  to NOD
f̂ bC # I

CAM CMDH/^ fV ie tA^
N o . P r i n t o u t U p l i n k O c t a l

7 1 5 C A L O N 4 B 7 5 3 5 3 3 2 3 5 3 5 6

7 5 3 0 5 3 2 6 7 2 5 6

7 5 3 0 5 3 4 2 6 7 5 6

7 1 6 C - B D 1 I N H 7 5 3 5 3 3 2 3 5 3 5 6

7 5 7 0 1 3 3 5 7 0 5 6

7 5 3 0 3 3 0 3 5 7 5 6

7 1 7 C - B D 2 I N H 7 5 3 5 3 3 2 3 5 3 5 6

7 5 7 0 1 3 2 5 7 2 5 6

7 5 7 0 3 3 0 1 5 7 5 6

7 1 8 C B D 1 & 2 O N 7 5 3 5 3 3 2 3 5 3 5 6

7 5 7 0 1 3 3 5 7 0 5 6

7 5 7 0 3 3 0 1 5 7 5 6

7 1 9 C C S X M D I S 7 5 3 5 3 3 2 3 5 3 5 6

7 5 7 0 1 3 1 5 7 4 5 6

7 5 7 0 5 3 2 0 7 3 5 6

7 2 0 C C S X M E N B 7 5 3 5 3 3 2 3 5 3 5 6

7 5 7 0 1 3 3 5 7 0 5 6

7 5 3 0 5 3 6 2 6 3 5 6

S e c t i o n 5 5 . R S D P

R e v
D a t a C o m m a n d D e s c r i p t i o n

6 2 4 C a l i b r a t i o n O n S - I V B
0 4 5
0 5 0

6 2 4 C - B a n d T r a n s p o n d e r
1 0 7 # 1 I n h i b i t
0 2 0

6 2 4 C - B a n d T r a n s p o n d e r
1 0 5 # 2 I n h i b i t
1 2 0

6 2 4 C - B a n d T r a n s p o n d e r
1 0 7 # 1 a n d # 2 O n
1 2 0

6 2 4 C C S T r a n s p o n d e r
1 0 3 D i s a b l e
1 4 4

6 2 4 C C S T r a n s p o n d e r
1 0 7 E n a b l e
0 5 4

5 5 - 2 8



AS-506 Supplements to NOD

I
C A M C M D H / R e v i e u ;
N o . P r i n t o u t

7 2 1 C H L S H O L D

U p l i n k O c t a l

7 5 3 5 3 3 2 3 5 3 5 6
7 5 3 0 5 3 2 6 7 2 5 6

R e v
D a t a

6 2 4
0 4 5

7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

7 2 2 C H L S H O P N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

7 2 3 C O L D H E C L 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 5 3 4 2 6 7 5 6 0 5 0

7 2 4 C O L D H E O P 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 7 0 5 3 4 0 6 7 5 6 1 5 0

7 2 5 C R Y R E P O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4

— 7 2 6 E D S 2 D I S 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3

n
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4

7 2 7 E N G H C V E N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 7 3 6 2 4 3 5 6 0 7 4

,
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

7 2 8 E N G L H 2 C L 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 5 3 4 2 6 7 5 6 0 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 3 3 0 1 5 7 5 6 1 2 0

7 2 9 E N G L H 2 O P 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 5 7 4 5 6 0 4 3
7 5 3 0 7 3 6 2 4 3 5 6 0 7 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 5 3 4 0 6 7 5 6 1 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

S e c t i o n 5 5 . R S D P

C o m m a n d D e s c r i p t i o n

Ch l l l down Shu to f f
Va l v e C l o s e d

Ch i l l down Shu to f f
Valve Open

Co ld He l ium SOV
C l o s e d

Co ld He l ium SOV
O p e n

Cryo Repress Mode On

EDS #2 C/O Disable

E n g i n e H e l i u m C o n t r o l
Valve Energized

Eng ine Ma in Fue l
Va l v e C l o s e d

Eng ine Ma in Fue l
Valve Open

5 5 - 2 9



AS-506 Supplements to NOD

t I

C A M C M D H A ^ V I E U /
N o . P r i n t o u t

7 3 0 E N G L O X C L

7 3 1 E N G L O X O P

7 3 2 E N G P P O F F

7 3 3 E N G P P O N

7 3 4 E X T F U L E D

7 3 5 F C C B N O F F

R e v
U p l i n k O c t a l D a t a

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 1 3 6 3 6 3 5 6 0 1 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 3 3 0 1 5 7 5 6 1 2 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 7 3 6 2 4 3 5 6 0 7 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 6 3 6 3 5 6 0 1 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 7 3 2 0 5 3 5 6 1 6 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 1 3 4 1 6 7 5 6 1 1 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 7 0 1 3 4 1 6 7 5 6 1 1 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 1 3 6 3 6 3 5 6 0 1 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 5 3 2 2 7 3 5 6 0 4 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 7 0 1 3 6 1 6 3 5 6 1 1 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 2 5 7 2 5 6 1 0 5
7 5 3 0 7 3 2 2 5 3 5 6 0 6 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 0 5 7 6 5 6 1 0 1
7 5 7 0 3 3 0 1 5 7 5 6 1 2 0

S e c t i o n 5 5 . R S D P

C o m m a n d D e s c r i p t i o n

Eng ine Ma in Lox
V a l v e C l o s e d

Eng ine Ma in Lox
Valve Open

Engine Pump Purge Off

Engine Pump Purge On

E x t e n d e d F u e l L e a d

FCC Burn Mode Off

5 5 - 3 0



AS-506 Supplements to NOD

Ipfsc * I
S e c t i o n 5 5 . R S D P

C A M CMDlV V lEw R e v— N o .
P r i n t o u t U p l i n k O c t a l D a t a

7 3 6 F C C B N O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 1 5 7 4 5 6 1 0 3
7 5 3 0 1 3 6 3 6 3 5 6 0 1 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 0 5 7 6 5 6 1 0 1

■ — 7 5 3 0 3 3 0 3 5 7 5 6 0 2 0

7 3 7 H 2 0 V L C S D 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 2 5 7 2 5 6 1 0 5
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4

7 3 8 H 2 0 V L O P 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 3 5 7 0 5 6 1 0 7
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4

7 3 9 H Y P M P O F F 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3

- 7 5 7 0 7 3 0 0 5 7 5 6 1 6 0

7 4 0 H Y P M P O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
— 7 5 3 0 5 3 3 6 7 0 5 6 0 4 7

7 5 7 0 7 3 0 0 5 7 5 6 1 6 0

L H 2 C D P O F 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
~ r ■ 7 5 3 0 5 3 3 6 7 0 5 6 0 4 7

7 5 3 0 5 3 6 2 6 3 5 6 0 5 4

7 4 2 L H 2 C D P O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 5 3 2 0 7 3 5 6 1 4 4

7 4 3 L H 2 C H E D P 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 7 3 6 2 4 3 5 6 0 7 4

C o m m a n d D e s c r i p t i o n

FCC Burn Mode On

H 2 0 V a l v e C l o s e d

H20 Valve Open

Hydraulic Pump Flight
M o d e O f f

Hydraulic Pump Flight
M o d e O n

LH2 Chilldown Pump
O f f

LH2 Chilldown Pump
O n

L H 2 C o i l C o l d H e l i u m
D u m p

5 5 - 3 1



AS-506 Supplements to NOD S e c t i o n 5 5 . R S D P

C A M
N o .

7 4 4

I

CMDH/̂ e V'fcvO
P r i n t o u t

L H 2 C V O O P

U p l i n k O c t a l
R e v
D a t a

7 4 5 L H 2 C V R O P

7 4 6 L H 2 C V S C L

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1

7 5 3 0 5 3 4 2 6 7 5 6 0 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1

7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 3 0 5 3 6 2 6 3 5 6 0 5 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7

7 5 3 0 3 3 2 3 5 3 5 6 0 2 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1

7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 2 6 7 2 5 6 0 4 5

7 5 3 0 3 3 2 3 5 3 5 6 0 2 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 5 3 2 0 7 3 5 6 1 4 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1

7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1

7 5 3 0 5 3 2 .27 3 5 6 0 4 4

C o m m a n d D e s c r i p t i o n

L H 2 C o n t i n u o u s V e n t
O r i fice SOV Open

L H 2 C o n t i n o u s V e n t
Relief Solenoid Open

L H 2 C o n t i n u o u s V e n t

System Closed

5 5 - 3 2



AS-506 Supp lements to NOD S e c t i o n 5 5 . R S D P

C A M
N o .

7 4 7

* I

i t U J
P r i n t o u t

L H 2 C V S O P

U p l i n k O c t a l

7 4 8 L H 2 L V O P & L T

7 4 9

7 5 0

L H 2 L R V O P O F

L H 2 L R V O P O N

R e v
D a t a

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 0 7 6 5 6 0 4 1
7 5 3 0 5 3 4 2 6 7 5 6 0 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 ' .
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 0 5 3 6 2 6 3 5 6 0 5 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 0 3 3 2 3 5 3 5 6 0 2 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 3 3 4 1 4 7 5 6 1 3 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 3 0 7 3 4 2 4 7 5 6 0 7 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 5 3 4 0 6 7 5 6 1 5 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 1 3 4 1 6 7 5 6 1 1 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 5 3 4 0 6 7 5 6 1 5 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 3 3 4 1 4 7 5 6 1 3 0

C o m m a n d
D e s c r i p t i o n

L H 2 C o n t i n u o u s V e n t

System Open

LH2 Latching Relief
Valve Open and
L a t c h e d

LH2 Latching Relief
Valve Open and Off

LH2 Latching Relief
Valve Open and On



AS-5()6 Supplements to NOD

f ' M K I

CAM CMDHA^-V ' ipu)
N o . P r i n t o u t U p l i n k

7 5 1 L H 2 L V U L & C L 7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 3 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 1 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 5 3

7 5 2 L H 2 R C V C L 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 7 3
7 5 3 5 3 3

7 5 3 0 5 3
7 5 3 0 3 3

7 5 3 L H 2 R C V O P 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 3 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 7 3

7 5 4 L H 2 T K B C C 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 3 3
7 5 3 5 3 3
7 5 3 0 5 3

7 5 3 0 1 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 3 3

7 5 5 L O X C D P O F 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 1 3

7 5 6 L O X C D P O N 7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 1 3

S e c t i o n 5 5 . R S D P

R e v C o m m a n d
D a t a D e s c r i p t i o n

3 5 6 6 2 4 LH2 Latching Relief
2 5 6 0 4 5 V a l v e U n l a t c h e d a n d
7 5 6 1 3 0 C l o s e d
3 5 6 6 2 4

6 5 6 0 4 1
7 5 6 0 0 0
3 5 6 6 2 4
2 5 6 0 4 5
7 5 6 1 5 0

3 5 6 6 2 4 LH2 Repress Control
6 5 6 0 4 1 V a l v e C l o s e
3 5 6 0 7 4
3 5 6 6 2 4

6 5 6 0 4 1
3 5 6 0 2 4

3 5 6 6 2 4 LH2 Repress Control
6 5 6 0 4 1 Va l v e O p e n
3 5 6 0 2 4
3 5 6 6 2 4

6 5 6 0 4 1
3 5 6 0 7 4

3 5 6 6 2 4 L H 2 T a n k V e n t B o o s t
0 5 6 0 4 7 Close Cycle
7 5 6 0 3 0
3 5 6 6 2 4

6 5 6 0 4 1

7 5 6 0 0 0

3 5 6 6 2 4

0 5 6 0 4 7
7 5 6 1 3 0

3 5 6 6 2 4 L O X C h i l l d o w n P u m p
4 5 6 0 4 3 O f f
7 5 6 0 1 0

3 5 6 6 2 4 L O X C h i l l d o w n P u m p
2 5 6 0 4 5 O n

3 5 6 1 0 4

O c t a l

2 3 5
2 6 7
4 1 4
2 3 5
0 6 7

0 3 7
2 3 5
2 6 7
4 0 6

2 3 5
0 6 7
6 2 4
2 3 5
0 6 7
2 3 5

2 3 5
0 6 7
2 3 5
2 3 5
0 6 7
6 2 4

2 3 5

3 6 7
4 3 4
2 3 5
0 6 7

0 3 7

2 3 5

3 6 7
4 1 4

2 3 5
1 6 7
4 3 6

2 3 5
2 6 7
2 1 7

5 5 - 3 4



AS-506 Supplements to NOD

4 I

C A M

N o .

7 5 7

P r i n t o u t

L O X N P V O & L

7 5 8 L O X N P V U & C L

7 5 9 L O X R C V O P O F

7 6 0 L O X R C V O P O N

R e v

U p l i n k O c t a l D a t a

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 0 7 3 0 2 5 7 5 6 0 6 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 1 6 7 4 5 6 0 4 3
7 5 7 0 1 3 4 1 6 7 5 6 1 1 0
7 5 3 5 3 3 2 3 5 . 3 5 6 6 2 4

7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 7 0 1 3 6 1 6 3 5 6 1 1 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 2 6 7 2 5 6 0 4 5
7 5 3 0 7 3 0 2 5 7 5 6 0 6 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 7 0 3 3 2 1 5 3 5 6 1 2 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4

7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 1 3 4 3 6 7 5 6 0 1 0
7 5 3 5 3 3 2 3 1 3 5 6 6 2 4

7 5 3 0 5 3 3 6 7 0 5 6 0 4 7

7 5 3 0 1 3 2 3 7 3 5 6 0 0 4

7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 1 3 2 3 7 3 5 6 0 0 4
7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 3 0 1 3 4 3 6 7 5 6 0 1 0

S e c t i o n 5 5 . R S D P

C o m m a n d
D e s c r i p t i o n

LOX NPV Va lve Open
a n d L a t c h e d

L O X N P V V a l v e U n
l a t c h e d a n d C l o s e d

L O X R e p r e s s C o n t r o l
V a l v e O f f

LOX Repress Control
Va lve Open

5 5 - . 9 5



AS-506 Supplements to NOD

pbC a I
CAM CMDIl/pt^viev^
N o . P r i n t o u t U p l i n k

7 6 1 L O X R C V O P 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 1 3

7 6 2 L O X T K B C C 7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 5 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 1 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 5 3

7 6 3 L O X V T C L 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 5 3

7 6 4 L O X V T O P 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 3 3

7 6 5 P A S S D I S 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 7 3

7 6 6 P T L S A R M 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 3 3

7 6 7 P & R V L C L 7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 3 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 3 3

7 6 8 P & R V L O P 7 5 3 5 3 3
7 5 3 0 5 3
7 5 3 0 5 3
7 5 3 5 3 3
7 5 3 0 5 3
7 5 7 0 3 3

7 6 9 P R E V A L C S D 7 5 3 5 3 3
7 5 3 0 5 3

7 5 7 0 3 3

S e c t i o n 5 5 . R S D P

R e v C o m m a n d
D a t a D e s c r i p t i o n

6 2 4 L O X R e p r e s s C o n t r o l
0 4 7 V a l v e O p e n O n
0 1 0

6 2 4 L O X T a n k V e n t B o o s t
0 4 3 C l o s e C y c l e
1 5 4
6 2 4
0 4 1
0 0 0

6 2 4
0 4 1
1 5 4

6 2 4 L O X V e n t C l o s e d
0 4 1
0 5 4

6 2 4 L O X V e n t O p e n
0 4 3
0 2 4

6 2 4 P a s s i v a t i o n D i s a b l e
0 4 5
0 7 0

6 2 4 P o i n t L e v e l S e n s o r
0 4 1 A r m i n g
0 3 0

6 2 4 P r e v a l s a n d R e c i r c
0 4 1 V a l v e s C l o s e d
1 3 0
6 2 4
0 4 5
1 2 4

6 2 4 P r e v a l v e s a n d R e c i r c
0 4 7 V a l v e s O p e n
0 4 4
6 2 4

0 4 3
1 2 4

6 2 4 P r e v a l s C l o s e d
0 4 1
1 3 0

O c t a l

2 3 5 3 5 6
3 6 7 0 5 6
4 3 6 7 5 6

2 3 5 3 5 6
1 6 7 4 5 6
6 0 6 3 5 6
2 3 5 3 5 6
0 6 7 6 5 6
0 3 7 7 5 6
2 3 5 3 5 6
0 6 7 6 5 6
6 0 6 3 5 6

2 3 5 3 5 6
0 6 7 6 5 6
6 2 6 3 5 6

2 3 5 3 5 6
1 6 7 4 5 6
2 3 5 3 5 6

2 3 5 3 5 6
2 - 6 7 2 5 6
4 2 4 7 5 6

2 3 5 3 5 6
0 6 7 6 5 6
4 3 4 7 5 6

2 3 5 3 5 6
0 6 7 6 5 6
4 1 4 7 5 6
2 3 5 3 5 6
2 6 7 2 5 6
2 1 5 3 5 6

2 3 5 3 5 6
3 6 7 0 5 6
2 2 7 3 5 6
2 3 5 3 5 6
1 6 7 4 5 6
2 1 5 3 5 6

2 3 5 3 5 6
0 6 7 6 5 6
4 1 4 7 5 6

5 5 - 3 6



AS-506 Supplements to NOD

# (

— C A M C M D H / p f e v , f c > A ;
N o . P r i n t o u t

7 7 0 I N V & P W R O F 7 5 3
~ 7 5 3

7 5 7

_ 7 7 1 I N V & P W R O N 7 5 3
7 5 3
7 5 7

7 7 2 P M R O F 5 . 0 7 5 3
I — >

7 5 3
7 5 7

7 7 3 4 , 5 E M R O N 7 5 3
7 5 3
7 5 7

— 7 7 4 5 . 5 E M R O N 7 5 3

7 5 3
7 5 3

~ 7 7 5 S E C B R O E E 7 5 3

7 5 3

^ 7 5 7

7 7 6 S T T K 3 S E C 7 5 3
7 5 3
7 5 7

— 7 5 3

7 5 3
7 5 3
7 5 3

— 7 5 3

7 5 3
7 5 3
7 5 3~ 7 5 3

7 5 3
7 5 3

„ 7 5 7
7 5 3
7 5 3
7 5 3

_ 7 5 7
7 5 3

7 7 7 S T B T L O P O F 7 5 3
— 7 5 3

7 5 7

S e c t i o n 5 5 . R S D P

R e v C o m m a n d
D a t a D e s c r i p t i o n

2 3 5 3 5 6 6 2 4 P U I n v e r t e r a n d D C
1 6 7 4 5 6 0 4 3 P o w e r O f f
6 0 4 3 5 6 1 7 4

2 3 5 3 5 6 6 2 4 P U I n v e r t e r a n d D C
0 6 7 6 5 6 0 4 1 P o w e r O n
2 0 5 3 5 6 1 6 4

2 3 5 3 5 6 6 2 4 P U P r o g r a m m e d M i x -
1 6 7 4 5 6 0 4 3 t u r e R a t i o O f f ( 5 . 0 )
6 1 6 3 5 6 1 1 4

2 3 5 3 5 6 6 2 4 P U V a l v e 4 . 5 E M R O n
0 6 7 6 5 6 0 4 1
6 0 4 3 5 6 1 7 4

2 3 5 3 5 6 6 2 4 P U V a l v e 5 . 5 E M R O n
2 6 7 2 5 6 0 4 5
2 2 7 3 5 6 0 4 4

2 3 5 3 5 6 6 2 4 S e c o n d B u m R e l a y O f f
0 6 7 6 5 6 0 4 1
0 0 5 7 5 6 1 6 0

2 3 5 3 5 6 6 2 4 S t a r t T a n k T h r e e -
3 6 7 0 5 6 0 4 7 S e c o n d V e n t
6 0 4 3 5 6 1 7 4
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 3 7 7 5 6 0 0 0
0 2 7 7 5 6 6 4 0
2 3 5 3 5 6 6 2 4
2 6 7 2 5 6 0 4 5
6 0 4 3 5 6 1 7 4
0 2 7 7 5 6 6 4 0
2 3 5 3 5 6 6 2 4
2 6 7 2 5 6 0 4 5
6 0 4 3 5 6 1 7 4
0 2 7 7 5 6 6 4 0

2 3 5 3 5 6 6 2 4 S t a r t B o t t l e C o n t r o l
2 6 7 2 5 6 0 4 5 Va l v e O p e n O f f
6 0 4 3 5 6 1 7 4

5 3 3
0 5 3
0 7 3

5 3 3
0 5 3
0 7 3

5 3 3
0 5 3
0 1 3

5 3 3
0 5 3
0 7 3

5 3 3
0 5 3
0 5 3

5 3 3
0 5 3
0 7 3

5 3 3

0 5 3
0 7 3
0 1 3
0 1 3
0 1 3
0 1 3
0 1 3
0 1 3
0 1 3
0 1 3
5 5 3

5 3 3
0 5 3
0 7 3
5 5 3
5 3 3
0 5 3
0 7 3
5 5 3

5 3 3
0 5 3
0 7 3

5 5 - 3 7 / 5 5 - 3 8
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AS-506 Supplements to NOD

C A M
N o .

7 7 8

7 7 9

7 8 0

7 8 1

7 8 2

O.! , 5 , 3 ,

5 5 . 5 . 3 ,

C h f ^ I

CMDII/PE-ViEO
P r i n t o u t U p l i n k O c t a l

3 L M D C A / D U A Te s t W o r d s
I

I l e v
D a t a

S T B T L O P O N 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 3 6 7 0 5 6 0 4 7
7 5 7 0 7 3 6 0 4 3 5 6 1 7 4

S S C O I S l U 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 7 5 6 0 5 6 1 1 7
7 5 7 0 7 3 6 0 4 3 5 6 1 7 4

S S C O I S 4 B 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 7 6 6 0 5 6 0 5 7
7 5 7 0 7 3 6 0 4 3 5 6 1 7 4

S S C O O S l U 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 7 0 1 3 0 5 7 6 5 6 1 0 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

S S C O O S 4 B 7 5 3 5 3 3 2 3 5 3 5 6 6 2 4
7 5 3 0 5 3 0 6 7 6 5 6 0 4 1
7 5 3 0 1 3 0 3 7 7 5 6 0 0 0

2 L M R T C s . No t requ i red fo r AS-• 5 0 6 ,

Sect ion 55. RSDP

C o m m a n d
D e s c r i p t i o n

S ta r t Do t t l e Con t ro l
Valve Open On

Sw i t ch Se lec to r
Checkou t A l l Ones -
l U

Sw i t ch Se lec to r
Checkou t A l l Ones -
S I V B

Sw i t ch Se lec to r
C h e c k o u t A l l Z e r o s -
l U

Sw i t ch Se lec to r
C h e c k o u t A l l Z e r o s -
S I V B

C A M
N o .

CMDH/d&viEiA;
P r i n t o u t U p l i n k O c t a l

R e v
D a t a

C o m m a n d

D e s c r i p t i o n

5 0 0 D C A E N A B L E 3 5 0 0 0 0 0 0 0 0 0 0 0 0 DCA/DUA Enable
5 0 4 D C D R A I N K 3 5 0 4 0 0 0 0 0 4 0 0 0 0 D e c o d e r A I n h i b i t

5 1 0 D C D R B I N K 3 5 1 0 0 0 0 0 1 0 0 0 0 0 D e c o d e r B I n h i b i t

5 1 4 D C A S F T S T 3 5 1 4 0 0 0 0 1 4 0 0 0 0 DCA/DUA Self Test

55.5.3.4 LM PRA Commands. Not required for AS-506.

5 5 - 3 9



AS-506 Supplements to NOD S e c t i o n 5 5 . R S D P

. : i . 5 LGC/CMC Computer Words

C A M
N o .

- P N C

CMDH/RGVMfciA;
P r i n t o u t Up l i nk Oc ta l

R e v
D a t a

C o m m a n d
D e s c r i p t i o n

8 5 1 L O C V E R B
C M C V E R B

3 1 6 1 3 5 0 4
4 3 6 1 3 5 0 4

2 1 D S K Y Ve r b ( V )

8 5 2 L G C N O U N

C M C N O U N
3 1 7 7 0 1 7 4
4 3 7 7 0 1 7 4

3 7 DSKY Noun (N)

8 5 3 L G C C L E A R
C M C C L E A R

3 1 7 6 0 3 7 0
4 3 7 6 0 3 7 0

3 6 D S K Y C l e a r

8 5 4 L G C E N T E R
C M C E N T E R

3 1 7 4 0 7 6 0
4 3 7 4 0 7 6 0

3 4 D S K Y E n t e r ( E )

8 5 5 L G C Z E R O
C M C Z E R O

3 1 6 0 3 7 0 0
4 3 6 0 3 7 0 0

2 0 D S K Y Z e r o ( 0 )

8 5 6 L G C O N E
C M C O N E

3 1 4 1 7 4 0 4
4 3 4 1 7 4 0 4

0 1 DSKY One (1)

8 5 7 L G C T W O
C M C T W O

3 1 4 2 7 2 1 0
4 3 4 2 7 2 1 0

0 2 DSKY Two (2)

8 5 8 L G C T H R E E
C M C T H R E E

3 1 4 3 7 0 1 4
4 3 4 3 7 0 1 4

0 3 DSKY Three (3)

8 5 9 L G C E O U R
C M C E O U R

3 1 4 4 6 6 2 0
4 3 4 4 6 6 2 0

0 4 DSKY Four (4)

8 6 0 L G C E I V E
C M C E I V E

3 1 4 5 6 4 2 4
4 3 4 5 6 4 2 4

0 5 DSKY PUve (5)

8 6 1 L G C S I X
C M C S I X

3 1 4 6 6 2 3 0
4 3 4 6 6 2 3 0

0 6 DSKY Six (6)

8 6 2 L G C S E V E N
C M C S E V E N

3 1 4 7 6 0 3 4
4 3 4 7 6 0 3 4

0 7 DSKY Seven (7)

8 6 3 L G C E I G H T
C M C E I G H T

3 1 5 0 5 6 4 0
4 3 5 0 5 6 4 0

1 0 D S K Y E i g h t ( 8 )

8 6 4 L G C N I N E
C M C N I N E

3 1 5 1 5 4 4 4
4 3 5 1 5 4 4 4

1 1 DSKY N ine (9 )

8 6 5 L G C P L U S
C M C P L U S

3 1 7 2 1 3 5 0
4 3 7 2 1 3 5 0

3 2 DSKY P lus (+ )

8 6 6 L G C M I N U S
C M C M I N U S

3 1 7 3 1 1 5 4
4 3 7 3 1 1 5 4

3 3 D S K Y M i n u s ( - )

8 6 7 L G C U P B L K
C M C U P B L K

3 1 4 0 0 0 0 0
4 3 4 0 0 0 0 0

0 0 D S K Y A H Z e r o

8 6 8 L G C E R R S T
C M C E R R S T

3 1 6 2 3 3 1 0
4 3 6 2 3 3 1 0

2 2 D S K Y E r r o r R s t

5 5 - 4 0



A S - 5 0 G S u p p l e m e n t s t o N ( M ) S e c t i o n 5 5 . R S D P

' — 5 5 . 5 . 3 . 6 C S M C T K U p d a t e

U A M
H 1

CMIlIl/dtvte w R e v

N o . P r i n t o u t Up l i nk Oc ta l D a t a C o m m a n d B e s c r i p t i o n

6 0 1 C T E U P D A T E 4 4 X X X X X X X X X X X X X X XX A t = X CTE Upda te

5 5 . 5 . 3 . 7 C S M Te s t W o r d s

C A M

P O e # 1

CMDH/c.£y't<^ R e v

N o . P r i n t o u t U p l i n k O c t a l D a t a C o m m a n d B e s c r i p t i o n

6 0 2 U D L T E S T A 4 0 3 2 0 0 0 0 0 2 3 2 0 0 0 0 0 2 T e s t W o r d A
6 0 3 U D T . T E S T B 4 0 3 2 7 7 7 7 7 5 3 2 7 7 7 7 7 5 T e s t W o r d B

— 55. 5. 3 . 8 C S M R T C s
r b c » /

C A M CMDH/l5eui E u u R e v
N o . P r i n t o u t U p l i n k O c t a l D a t a C o m m a n d B e s c r i p t i o n

6 0 4 A L A R M O F F 4 6 0 4 0 4 C r e w A l a r m O f f
6 0 5 A L A R M O N 4 6 0 5 0 5 C r e w A l a r m O n
6 0 6 B I T R A T L O 4 6 6 5 6 5 P C M B i t R a t e L o w

6 0 7 B I T R A T H I 4664/4671 64/71 PCM Bi t Rate H igh
6 0 8 B I T R A T R S 4664/4670 64/70 A s t r o n a u t C o n t r o l o f P C M

B i t R a t e

6 0 9 R T 1 . 0 2 O N 4632/4637 32/37 S - b a n d P C M M o d e O n
6 1 0 R T P C M O F F 4637/4633 37/33 S - b a n d P C M M o d e O f f
6 1 1 R T P C M R S T 4632/4636 3 2 / 3 6 A s t r o n a u t C o n t r o l o f S - b a n d

P C M M o d e
6 1 2 F M O N 4641/4645 41/45 F M O n

6 1 3 F M O F F 4641/4644 41/44 F M O f f

6 1 4 B U F M O F F 4640/4651 40/51 Backup Vo ice FM Of f
6 1 5 U S B M B R S T 4650/4640 50/40 U S B M o d e R e s e t
6 1 6 B S E T P F W B 4672/4677 72/77 B S E Ta p e F o r w a r d
6 1 7 B S E T P S T P 4676/4373 76/73 BSE Tape Stop
6 1 8 B S E T P R W D 4673/4677 73/77 BSE Tape Rewind
6 1 9 T P C T L R S T 4676/4672 7 6 / 7 2 T A P E C o n t r o l R e s e t
6 2 0 B S E E L R E C 4662/4667 62/67 B S E E l e c t r o n i c s R e c o r d

6 2 1 B S E E L O F F 4663/4666 63/66 B S E E l e c t r o n i c s O f f

6 2 2 B S E E L P B K 4663/4667 63/67 B S E E l e c t r o n i c s P l a y b a c k
6 2 3 B S E E L R S T 4662/4666 62/66 B S E E l e c t r o n i c s R e s e t

6 2 4 S E L C S M P B 4652/4657 52/57 S&L CSM Playback Data
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P b C I
C A M C M D H / 8 t ' - R e v

N o . P r i n t o u t U p l i n k O c t a l D a t a C o m m a n d D e s c r i p t i o n

6 2 5 S E L L M P B 4 6 5 3 5 3 Se lec t LM P layback Da ta
6 2 6 P R M D R S T 4652/4656 52/56 Playback Mode Reset
6 2 7 P W R A M P O F 4643/4646 43/46 P o w e r A m p O f f
6 2 8 P W R A M P L O 4647/4643 47/43 P o w e r A m p L o w
6 2 9 P W R A M P H I 4642/4647 42/47 P o w e r A m p H i g h
6 3 0 P W R A M P R S 4642/4646 42/46 P o w e r A m p R e s e t
6 3 1 R A N G E D I S 4 6 2 3 2 3 Ranging Disable
6 3 2 R A N G E E N B L 4622/4627 22/27 Ranging Enable
6 3 3 R A N G E R S T 4622/4626 2 2 / 2 6 Rang ing Reset
6 3 4 S L V O R S T 1 4530/4532 30/32 S a l v o R e s e t 1
6 3 5 S L V O R S T 2 4572/4570 72/70 S a l v o R e s e t 2
6 3 6 D O M N I O N 4 6 7 5 7 5 D O m n i A n t e n n a S e l e c t
6 3 7 A N T N A R S T 4 6 7 4 7 4 A n t e n n a R e s e t
6 3 8 A C E 0 D S B L 4 6 1 0 1 0 A C E C M C Z e r o D i s a b l e
6 3 9 A C E 0 E N B L 4 6 1 1

' 11
A C E C M C Z e r o E n a b l e

6 4 0 A C E 1 D S B L 4 6 1 4 1 4 A C E C M C O n e D i s a b l e
6 4 1 A C E 1 E N B L 4 6 1 5 1 5 A C E C M C O n e E n a b l e

5 5 . 5 . 3 . 9 C S M P r i o r i t i e s
x /

C A M CMDH^tue^ R e v
N o . P r i n t o u t Up l i nk Oc ta l D a t a C o m m a n d D e s c r i p t i o n

8 6 9 A R T L T B N 4 6 0 7 0 7 Abort Light B On
8 7 0 A B T L T A N 4 6 0 1 0 1 Abort Light A On
8 7 1 A B T L T B F 4 6 0 6 0 6 Abort Light B Off
8 7 2 A B T L T A F 4 6 0 0 0 0 Abort Light A Off

lO, l-t .06^ ' i-xlU 32/3^ .
14 he, 4 Lhi , 52/^ 4 ^ 77
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5 5 . 5 . 4 C O M M A N D L O A D S

G S M L o a d s V e r b D e s c r i p t i o n

O O X X 7 1 C M C C S M N a v i g a t i o n
0 6 X X 7 1 CMC Land ing S i te Vec to r
0 7 X X 7 3 C M C T i m e I n c r e m e n t
0 8 X X 7 0 C M C L i f t o f f T i m e
0 9 X X 7 1 C M C L M N a v i g a t i o n
l O X X 7 1 C M C E x t e r n a l A V
1 2 X X 7 1 C M C R E F S M A T
1 3 X X 7 1 C M C R e t r o E x t e r n a l A V
1 4 X X 7 1 C M C E n t r y
1 8 X X 71 , 72 CMC Erasable Memory A
1 9 X X 71 , 72 C M C E r a s a b l e M e m o r y B

L M L o a d s V e r b D e s c r i p t i o n

2 0 X X 7 1 L G C L M N a v i g a t i o n
2 1 X X 7 1 LGC CSM Nav iga t i on
2 2 X X 7 1 L G C E x t e r n a l V
2 3 X X 7 1 L G C R E F S M A T
2 4 X X 7 3 L G C T i m e I n c r e m e n t
2 5 X X 7 0 L G C L i f t o f f T i m e
2 6 X X 7 1 LGC Land ing S i te Vec to r
2 8 X X 7 2 L G C D e s c e n t
3 8 X X 71, 72 LGC Erasable Memory A
3 9 X X 71, 72 LGC Erasable Memory B

S L V L o a d s D e s c r i p t i o n

4 0 X X S L V T i m e B a s e
4 1 X X SLV Sequence In i t ia te 1
4 2 X X SLV Sequence In i t ia te 2
4 3 X X SLV Sequence In i t ia te 3
4 4 X X SLV Sequence In i t ia te 4
4 5 X X S L V S w i t c h S e l e c t 1
4 6 X X S L V S w i t c h S e l e c t 2
4 7 X X S L V S w i t c h S e l e c t 3
4 8 X X S L V S w i t c h S e l e c t 4
4 9 X X S LV N a v i g a t i o n
5 0 X X SLV Sequence In i t ia te 5
5 1 X X SLV Sequence In i t ia te 6
5 2 X X SLV Sequence In i t ia te 7
5 3 X X SLV Sequence In i t ia te 8
5 7 X X S LV O r b i t Ta r g e t
5 8 X X SLV General Update A
5 9 X X SLV General Update B

M I S C L o a d D e s c r i p t i o n

6 0 X X G M T o f L i f t o f f
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5 5 . 6 C O M M A N D C A M F U N C T I O N S

CAM codes and associated printouts are shown in table 55-3. A CAM truth table of
desired functions and required conditions is shown in table 55-4.

5 5 . 6 . 1 S E L E C T I O N O F C O M M A N D F U N C T I O N S O R M O D E S

a . P r e s s C L E A R p u s h b u t t o n

b. Select ZZZ (refer to table 55-3)

c. Press INITIATE pushbutton

d. The high-speed printer will print the request (refer to table 55-3)

e. Verify that this is the function you wish to perform

f. Press INITIATE pushbutton

g. The command program will select the command function and the high-speed
printer will print the function (refer to table 55-3).

Ta b l e 5 5 - 3 . C A M C o d e s a n d P r i n t o u t s

C A M C o d e F u n c t i o n
HSD Request

P r i n t o u t
H S P F u n c t i o n

S e l e c t e d
9 7 0 V e h i c l e 1 VEHICLE 1 REQ V E H I C L E 1 S E L E C T E D

9 7 1 V e h i c l e 2 V E H I C L E 2 R E Q V E H I C L E 2 S E L E C T E D

9 7 2 L /L Co r rec t i on L/L CORRECTION REQ (See paragraph 55.6.4)
9 7 3 L o a d E n a b l e LOAD ENABLE REQ C M D L O A D E N A B L E

9 7 4 L o a d D i s a b l e LOAD DISABLE REQ C M D L O A D D I S A B L E

9 7 5 Temporary Load
C l e a r

T E M P L O A D C L E A R
R E Q

L O A D L L D D T E M P
C L E A R

9 7 6 C o m m a n d T e r m i
n a t e

CMD TERMINATE REQ (Manual or auto*) CMD
T E R M I N A T E t h e n
C O M M A N D T E R i M I N A T E D

9 7 7 Flight Control Mode F/C MODE REQ CMD F/C MODE
9 7 8 M & O M o d e M/O MODE REQ CMD M/O MODE
9 7 9 M o d e 1 MODE 1 REQ C M D M O D E 1

9 8 0 M o d e 2 MODE 2 REQ C M D M O D E 2

9 8 1 Inventory - Teletype LOAD INV TTY REQ I N V S U M I N P R O G R E S S

9 8 2 Inventory - High
Speed Printout . LOAD INV HSP REQ

P R I N T O U T O F L O A D S I N
C O R E

♦Auto results only from termination of a priority
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Table 55-3. CAM Codes and Printouts (cont)

C A M C o d e F u n c t i o n
HSD Request

P r i n t o u t
H S P F u n c t i o n

S e l e c t e d

9 8 3 M A P O v e r r i d e O n M A P O V R D O N R E Q M A P O V E R R I D E O N

9 8 4 M A P O v e r r i d e O f f M A P O V R D O F F R E Q M A P O V E R R I D E O F F

9 8 6 U S B M o d e USB CARRIER REQ U S B C A R R I E R S E L E C T E D

9 8 8 USB Loop Test S TAT U S T E S T R E Q U S B

9 9 0 C M D P a r a m e t e r
L i s t

CMD PARAM LIST REQ S e e H S P N o . 8 8

9 9 1 C o m m a n d H i s t -
H S P 1

CMDH VVV SSS TP REQ

9 9 2 C o m m a n d H i s t -
H S P 2

CMDH VVV SSS TP REQ

9 9 3 C o m m a n d H i s t -
T T Y 1

C M D H V W S S S T P R E Q

9 9 4 C o m m a n d H i s t -
T T Y 2

CMDH VVV SSS TP REQ

9 9 6 E n d - o f F i l e C M D H E O F R E Q C M D H E O F

9 9 9 C a n c e l C A M C A N C E L C A M
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T a b l e 5 5 - 4 . C o m m a n d C A M T r u t h T a b l e

C o n d i t i o n s

Requ i red M l M l M 2 C A M M C C L o a d
M & O F C F C Up l i nk U p l i n k i n

F u n c t i o n o r o r G C A
Requested C o m p a r e C o m p a r e

Command Uplink - + - - - + (Load Upl)

Pr ior i ty RTC Uplk - + - 0 - 0

R e v i e w 0 0 0 - +

Load Inv - HSP/TTY 0 0 0 - - 0

L o a d C l e a r - + - - - +

Temp Load Clear - + - - + ( Te m p )

C o m m a n d T e r m i n a t e - + - + - 0

U S B M o d e - + - - - 0

Map Override - + - - 0

C o m p a r e - + - - - +

L i n e - b y - L i n e - + - - - +

CMD Hist (HSP/TTY) 0 0 0 - - 0

H i s t o r y E O F * 0 0 0 - - 0

M o d e 1 0 0 + - - 0

M o d e 2 - + 0 - - 0

F C M o d e + 0 0 - - 0

M & O 0 + - - - 0

Load Enable/Disable 0 0 0 - - 0

UHF/USB Loop Test - 0 0 - - 0

C o m m a n d P a r a m L i s t 0 0 0 - - 0

Vehicle 1/2 - + - -
- 0

L e g e n d

(+) Required (-) Illegal
(0) Of no consequence 3* I l legal during history
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55.6.2 UPLINKING OF CMC/LGC LOADS AND RTCs

a . P r e s s C L E A R p u s h b u t t o n

b . S e l e c t t h e t r a n s m i s s i o n p a t h

c. The following is an example to uplink CMC Load 1024:

(1) To uplink the Load Preamble:

(a) Select CSM, LOAD 1-3-5 AND VERB INIT

(b) Press the three-digit number combination of 024 (last digit of load and
the sequence number)

(c) Press INIT pushbutton

(d) The command program will cause one of the followii^ printouts:

L O A D L L D D V V F F F R E Q

o r

L O A D L L D D N O T F O U N D

(e) When the load is ready press the UPLINK and INIT pushbuttons

(f) The command program will uplink the verb and two-digit preamble and
cause one of the following high-speed printouts:

U P L V I L L D D C C C Y Y Y O

t h e n

C M D L L D D V E R I F I E D

o r

C M D L L D D G N D R E J Z

(2) To enter the preamble into the CMC/LGC computer or to uplink RTCs:

(a) Press CLEAR pushbutton

(b) Deselect LOAD 1-3-5

(c) Select RTC

(d) Press 854 for DSKY enter or select the associated CAM code for the
RTC to be uplinked. (Refer to paragraph 55.5.3 for the specific numbers.)

(e) Press INIT pushbutton
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(f) The command program will cause one of the following printouts:

R T C Z Z Z V V J J J R E Q

o r

R T C X X X X N O T F O U N D

(g) When the RTC is ready, press the UPLINK and INIT pushbuttons

(h) The command program will uplink the RTC and cause one of the following
high-speed printouts:

U P L E E E E E E E E E E C C C Y Y Y O

t h e n

C M D X X X X V E R I F I E D

o r

CMD XXXX S/C REJECT

o r

C M D X X X X G N D R E J Z

(3) To uplink the data portion of the CMC/LGC load, or an SLY load uplink:

( a ) P r e s s C L E A R p u s h b u t t o n

(b) Deselect RTC

(c) Select LOAD 1-3-5 or 0-2-4 AND LOAD INIT

(d) Press the number combination of the last digit of load and the sequence
n u m b e r

( e ) P r e s s I N I T p u s h b u t t o n

(f) The command program will cause the following printout:

LOAD LLDD W FEE REQ

(g) When the load is ready, press the LOAD 1-3-5, UPLINK, and INIT
p u s h b u t t o n s
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(h) The command program will cause the following high-speed printout:

U P L U L L D D C C C Y Y Y O

then (for SLV loads)
C M D L L D D V E R I F I E D

o r

CMD LLDD S/C REJECT
o r

C M D L L D D G N D R E J Z

then (for CMC/LGC loads)
C O M P A R E L L D D

O K C O M P A R E L L D D

o r

C O M P A R E L L D D

C O M P E R R

0 1

0 2 ( O c t a l I D s o f l i n e f a i l u r e s )
0 3

C O M P A R E V A L I D

o r

C O M P A R E L L D D

C O M P E R R N O T L M

(i) Once the CMC or LGC load has been uplinked and has compared with no
errors, it must be entered or terminated at the onboard computer

(j) To enter the uplinked load data into the spacecraft computer, Final
Enter (V33E), must be uplinked for each symbol of V33E

(k) To terminate (reject) the uplinked Load Preamble and Load from the
spacecraft computer. Terminate (V34E) must be uplinked for each symbol
o f V 3 4 E .

5 5 . 6 . 3 M A N U A L B U F F E R C O M P A R I S O N

a . P r e s s C L E A R p u s h b u t t o n

b . S e l e c t C S M o r L M a n d L O A D 1 - 3 - 5 o r L O A D 0 - 2 - 4

c. Press the three-digit number combination corresponding to the last digit of the
load and the two sequence digi ts

d . P r e s s C O M PA R E p u s h b u t t o n

e . P r e s s I N I T p u s h b u t t o n
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f. The command program will cause one of the following printouts:

LOAD LLDD VV FFF REQ

o r

L O A D L L D D N O T F O U N D

g. When the load is ready, press INIT pushbutton

h. The command program will cause one of the following high-speed printouts:

C O M P A R E L L D D

O K C O M P A R E L L D D

o r

C O M P A R E L L D D

C O M P E R R

0 1

0 2 ( O c t a l I D s o f l i n e f a i l u r e s )
0 3

C O M P A R E V A L I D

o r

C O M P A R E L L D D

C O M P E R R N O T L M

C O M P A R E V A L I D

5 5 , 6 . 4 L I N E - B Y - L I N E C O R R E C T I O N

a . P r e s s C L E A R p u s h b u t t o n

b . P r e s s 9 7 2 n u m b e r c o m b i n a t i o n

c. Press INIT pushbutton

d. The command program will cause the following high-speed printout:

L/L CORRECTION REQ

e. Verify that this is the function you wish to perform

f. Press UPLINK and INIT pushbuttons
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g. The command program will automatically uplink all data lines that have pre
viously not compared and causes the following high-speed printouts:

U P L L L L L D D C C C Y Y Y O

t h e n

C O M P A R E L L D D

O K C O M P A R E L L D D

o r

C O M P A R E L L D D

C O M P E R R

(Octal IDs of line failures)
0 1

0 2

0 3

C O M P A R E V A L I D

o r

C O M P A R E L L D D

C O M P E R R N O T L M

5 5 . 6 . 5 L O A D C L E A R

a . P r e s s C L E A R p u s h b u t t o n

b. Select CSM, LM, or SLY and LOAD 1-3-5 or LOAD 0-2-4

c. Press the three-digit number combination corresponding to the last digit of the
load and the two sequence digits

d . P r e s s L O A D C L E A R p u s h b u t t o n

e . P r e s s I N I T p u s h b u t t o n

f. The command program will cause one of the following high-speed printouts:

L O A D L L D D W F E E R E Q

o r

L O A D L L D D N O T F O U N D

g. Press INIT pushbutton

h. The command program will cause the following high-speed printout;

L O A D L L D D C L E A R

G C A S T A T U S A A
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5 5 . 6 . 6 L O A D R E V I E W

a. Press CLEAR pushbutton

b. Select GSM, LM, or SLY and LOAD 1-3-5 or LOAD 0-2-4

c. Press the three-digit number combination corresponding to the last digit of
the load and the two sequence digits

d. Press REVIEW pushbutton

e . P r e s s I N I T p u s h b u t t o n

f. The command program will cause one of the following high-speed printouts;

L O A D L L D D W F E E R E Q

o r

L O A D L L D D N O T F O U N D

g . P r e s s I N I T p u s h b u t t o n

h. The command program will print the octal contents of the load on the high
s p e e d p r i n t e r .

5 5 . 6 . 7 R T C R E V I E W

a . P r e s s C L E A R p u s h b u t t o n

b . S e l e c t C S M , L M , o r S LV a n d RT C

c. Press the three-digit number combination corresponding to the RTC

d. Press REVIEW pushbutton

e . P r e s s I N I T p u s h b u t t o n

h. The command program will print the English title and octal contents of the RTC
on the h i gh -speed p r i n te r.

5 5 . 6 . 8 C O M M A N D f fl S T O R Y R E T R I E V A L

a . P r e s s C L E A R p u s h b u t t o n

b . S e l e c t C S M , L M , o r S LV

c . P r e s s t h e d e s i r e d n u m b e r c o m b i n a t i o n :

991 - Command History - HSP 1
992 - Command History - HSP 2
993 - Command H is to ry - TTY 1

994 - Command History - TTY 2
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d. Press INIT pushbutton

e. The command program will cause the following high-speed printout:

C M D H W V S S S T P R E Q

f. Press INIT pushbutton

g. Once data retrieval has begun the following printouts will occur:

C H C S M 1

C H C S M 2

C H L M 1

C H L M 2

C H S L V 1

C H S L V 2

h. The command program will print out on the high-speed printer:

Printout of desired history (HSP only)

o r

N O C M D S X M I T T E D

5 5 . 6 . 9 C O M M A N D H I S T O R Y A B O R T

a . P r e s s C L E A R p u s h b u t t o n

b . S e l e c t C S M , L M , o r S LV

c. Press 99X (X = history in progress)

d. Press ESHT pushbutton

e. The command program will cause the following high-speed printout:

C M D H W V S S S T P R E Q

f. Press INIT pushbutton

g. The command program will terminate (abort) the history in progress and cause
t h e f o l l o w i n g p r i n t o u t :

C M D H I S T O R Y A B O R T E D
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^ S\ If the program

■^.V' 
ĉon^ct RTC switch and press START STEP switch

t y p e s :

R T C D I S C O N N E C T E D

G

i. If tm^program types:

B^OT I DISCONNECTED
set BOOTST̂P I and press START STEP switch
j . 1 2 3 2 t y p e s :

INITIATIOl̂  CMD
SYS, XXX, tS Y S , C m t . f \ / ^

k . O p e r a t o r t y p e s : \ / V

CMD, t (Normal Con^pand) /
ABT, t (Abort Launch O^pabili):̂  - MIL only)

1. 1232 types:

N C G , X X X , t

N C G ,

m . O p e r a t o r t y p e s :
y - L S
NNN, t (NNN - N(2fG 3-digit number)

n . 1 2 3 2 t y p e s :

M I S , X , t

M I S ,

o. Operator tyj^s:

Xt / It
p. 1232 typres:

S T A , X X , t

S T A ,

3 r a t o r t y p e s :

XX, (Station ID - 2 digits. Refer to Section 55 of NOD)

/
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r. 1232 types:

G M T, Y R , t

G M T ,

s . O p e r a t o r t y p e s :

(year - 2 digits), t

t . 1 2 3 2 t y p e s :

LOT, YR, MO, DA, HR, MN, SEC, t
L O T ,

u. Operator types:

(year - 2 digits), (month - 2 digits),

(day - 2 digits), (hour - 2 digits),
(minute - 2 digits), (second - 2 digits), t

V. 1232 types:

C M D R E A D Y o r A B T R E A D Y

w. The program rewinds the recovery tape and writes 2 iterations of main frame
and EMU core (CBARF image). If the CBARF write operation is unsuccessful,
the program will type out:

T Y P E N M T U E R R Z Z Z Z Z

Refer to UCATS for an explanation of errors and corrective actions. If desired,
press START STEP switch to attempt to write 2 iterations again. Whenever
corrective action fails, set A register not equal to zero and press START switch.
This causes the program to bypass the CBARF WRITE.

X. If the CBARF WRITE operation was successful or if the program was forced
to bypass errors, the setting of JUMP key 2 will be sensed. If JUMP key 2 is in
the up position, a fresh tape is assumed to be mounted on the command recovery
handler. The program will write four iterations of the CCDP on the command
recovery tape and position it for subsequent command recovery operations.
If the CCDP write operation is unsuccessful, the program will type out:

T Y P E N M T U E R R Z Z Z Z Z

Refer to UCATS for an explanation of errors and corrective actions.

y. If JUMP key 2 was down or if the program was forced to bypass errors, the
program will 4-stop, allowing a command recovery option. Refer to para
graph 55. 9.3.3. for command recovery.
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z. Reset JUMP key 2 after the CBARF image is written

aa. Mount the CBARF paper tape in the 1232 reader

ab. Set the automatic recovery switch up. Do not set JUMP key 1 up unless
directed by MCC or GSFC.

ac. When the command program is cycling, the M&O will select M&O mode and
instruct the computer technician to insert the following via the l/O routine:

V e h i c l e S B C M W P

C I C 2 7 5 M s

L I C 2 7 5 M s

S I C 2 7 5 M s

ad. At approximately TLI + 50 minutes, upon direction from the NC , configure
the command p rog ram as f o l l ows :

V e h i c l e M W P

C I 2 . 8 S e c

L I 2 . 8 S e c

S I 5 0 0 M s

ae. At approximately TLI + 3 hours, upon direction from the NC, change the
S L V M W P t o 7 5 0 m i l l i s e c o n d s .

af. At approximately TLI + 10 hours, upon direction from the NC, change the
CSM, LM, and SLV RTN to 0 .
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COMMAND PROGRAM OPERATIONAL AIDS

S e c t i o n 5 5 . R S D P

^ SettaToTnMfy .he"
Symbo l

A A

A A A

A A A A A A

B

C C C

C H

C K

D D

E E

E E E E E E E E E E

F F

F F F

H H

J J J

K K

L I

L L

M e a n i n g

Available slots in GCA

CSM, id le, lU, LM

A d d r e s s

Tape transport ID
1 = Rccoveiy
2 = History

Initiating source of uplink (CAM or MCC)
C h a n n e l N u m b e r

Type of error detected
1 = RTC group data checksum error
2 = Load data checksum error
3 - 1232 input parameter checksum error
4 = Mode variable checksum error
I detected during load input processing6 = UDB redundancy formatting checksum error
7 - DLV instruction checksum error
8 - UDD instruction checksum error

Sequence Number (1-63)
No. of data errors

English of the RTC

No. of time-out errors

Function requested (UPL, REV, CMP or CLR)
Input word number in error

Function requested HJPL or REV)
Count of the 1232-message requests which were lost while the
12J2-message request stack was in an overflow state
L o a d i n i t i a t e

Load number (00 - 59) or Line-by-Line
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Symbol

O

P

R R R

s s s

V

V I

v v

v v v

X

X X X

X X X X o r Z Z Z

Y

Y Y

Y Y Y

Z

Z Z
/

ẐZZ

Type of MTU Error
1 = Bad CBARF Write
2 = Bad recovery of history read
3 = Band recovery or history write

S e c t i o n 5 5 . R S D P

/
/

4 = Bad tape marks written after the dummy recovery recor/
5 - Bad tape positioning after a recovery read or write opefation

o r a C B A R F w r i t e o p e r a t i o n . / ' '
6 - Request for status indicating that either command history

or command recovery tape unit, or both, are inco/rectly
c o n fi g u r e d . /

Status of MAP Override (O = ON, blank - OFF)
.Type number (1 or 2)

BXrate (HBR, LBR, blank for lU)
Sour«3 (̂TTY or HSP)

\Indicates' which vehicle (1 or 2) has sŵ ifched TLM bit rates
Verb initial

Vehicle and nWber

Vehicle (CSM, iW or SLV)
Initialization phas^

1 = Reinitialization\{P = 4000)
2 = Restarting = 4010)
3 = R e c y c l i n g 4 0 2 0 )

Te lemet ry Format
C A M N u m b e r

Telemetry Ind i

.nge\\

tion 0 = Rept̂ ce request from MCC
1 = Retribye request from MCC
2 = Replacê request from GSFC
3 = Retrievesrequest from GSFC

Data los/during overflow; 01 = CApX 03 = CEFs
^ 04 = LOT Other comb ina t ion i l l ega l

Tr̂smission path (UHF or USB)
J f e a s o n s f o r G r o u n d R e j e c t i o n ; \
1 = The required uplink path cannot be established
2 - A checksum error occurs during data retrieval
3 - A CMC/LGC keycode error is detected duririg formatting
4 - A data bit error is detected during formatting .5 - A RF loop check error exists, MAP verificatiokis required

and has not been received from the spacecraft, ahd the re
quired number of retransmissions has been completed.

Type of error, see HSD errors

Status data received from MTUs (bits 0-14).
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S y m b o l M e a n i n g

N T y p e o f M T U E r r o r '
1 = B a d C B A R F W r i t e
2 = Bad recovery of history read
3 = Band recove ry o r h i s to ry w r i t e
4 = Bad tape marks written after the dummy recovery record
5 ~ Bad tape positioning after a recovery read or write operation,

o r a C B A R l ' w r i t e o p e r a t i o n .
6 = Request for status indicating that either command history

or command recovery tape unit, or both, are incorrectly
c o n fi g u r e d .

O S t a t u s o f M A P O v e r r i d e ( O = O N , b l a n k - O F F )

P T y p e n u m b e r ( 1 o r 2 )

R R R B i t r a t e ( H B R , L B R , b l a n k f o r l U )

S S S S o u r c e ( T T Y o r H S P )
V I n d i c a t e s w h i c h v e h i c l e ( 1 o r 2 ) h a s s w i t c h e d T L M b i t r a t e s
V I V e r b i n i t i a t e

V V V e h i c l e a n d n u m b e r

V V V V e h i c l e ( C S M , L M o r S L V )

X I n i t i a l i z a t i o n p h a s e
1 = Reinitialization (P = 4000)
2 = R e s t a r t i n g ( P = 4 0 1 0 )
3 = R e c y c l i n g ( P = 4 0 2 0 )

Y Y D a t a l o s t d u r i n g o v e r fl o w ; 0 1 = C A P s 0 3 = C E F s
0 4 = L O T O t h e r c o m b i n a t i o n i l l e g a l

Y Y Y T r a n s m i s s i o n p a t h ; U H F o r U S B )

Z R e a s o n s f o r G r o u n d R e j e c t i o n :
1 = The required uplink path cannot be established
2 = A checksum error occurs during data retrieval
3 = A CMC/LGC keycode error is detected during formatting
4 = A da ta b i t e r ro r i s de tec ted du r ing fo rmat t i ng
5 = A RF loop check error exists, MAP verification is required

and has not been received from the spacecraft, and the re
quired number of retransmissions has been completed.

Z Z T y p e o f e r r o r , s e e H S D e r r o r s

Z Z Z Z Z S t a t u s d a t a r e c e i v e c f r o m M T U s ( b i t s 0 - 1 4 ) .

X X X

X X X X o r Z Z Z

Y

Telemetry Format change
C A M N u m b e r

Te l e m e t r y I n d i c a t i o n 2
5
0
1

R E T R I E V E R E Q U E S T F R O M M C C
RETRIEVE REQUEST FROM GSFC
R E P L A C E R E Q U E S T F R O M M C C
REPLACE REQUEST FROM GSFC
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b. High-speed Printer Messages. The following is a list of the h^h-speed printer
m e s s a g e s :

I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

1 MODE 1 REQ A 9 7 9 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
se lec t ion o f the Mode 1 opera t ion . *

2 C M D M O D E 1 Mode 1 operation has been selected.

3 MODE 2 REQ A 9 8 0 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
se lec t ion o f the Mode 2 opera t ion . *

4 C M D M O D E 2 Mode 2 operation has been selected

5 F/C MODE REQ A 9 7 7 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
selection of the Flight Controller Mode of
o p e r a t i o n . *

6 CMD F/C MODE Flight Controller Mode of operation has
b e e n s e l e c t e d .

7 M/O MODE REQ A 9 7 8 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
se lec t ion o f the Main tenance and Opera t ions
M o d e o f o p e r a t i o n . *

8 CMD M/O MODE The Maintenance and Operations Mode of
operation has been selected.

*The actual selection of the function has not been performed at this point; the entry
has been validated as a legitimate CAM request.
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I t e m N o . H S P P r i n t o u t Explanation

9 LOAD ENABLE REQ A 9 7 3 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
se lec t ion o f the Load Enable Mode of
ope ra t i on . *

1 0 C M D L O A D E N A B L E The Load Enable Mode of operation has
b e e n s e l e c t e d .

1 1 LOAD DISABLE REQ A 9 7 4 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
s e l e c t i o n o f t h e L o a d D i s a b l e M o d e o f

ope ra t i on . *

1 2 C M D L O A D D I S A B L E The Load Disable Mode of operation
has been se lec ted.

1 3 V E H I C L E 1 R E Q A 9 7 0 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
selection of vehicle number one (i. e.
CSM 1, LM 1, or SLV 1) for uplink
p u r p o s e s . *

1 4 V E H I C L E 1 S E L E C T E D Vehicle number one (CSM 1, LM 1,
or S-rVB 1) has been selected for fu ture
uplink processing. The vehicle latch
pushbuttons on the CAM, (CSM, LM,
or SLV) w i l l con t ro l t he ac tua l veh i c l e
s e l e c t e d .

1 5 V E H I C L E 2 R E Q A 9 7 1 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
selection of vehicle number two (i.e.
CSM 2, LM 2, or SLV 2) for uplink
p u r p o s e s . *

1 6 V E H I C L E 2 S E L E C T E D Vehicle number two (CSM 2, LM2,
or SLV 2 ) has been selected for future
uplink processing. The vehicle latch
buttons on the CAM (CSM, LM, or
SLV) will control the actual vehicle
s e l e c t e d .

1 7 USB CARRIER REQ A 9 8 6 h a s b e e n i n s e r t e d t o i n i t i a t e
the se lec t i on o f the USB ca r r i e r fo r
upl ink purposes.*

*The actual selection of the function has not been performed at this point; the
entry has been validated as a legitimate CAM request.
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I t e m N o . H S P P r i n t o u t Explanat ion

1 8 U S B C A R R I E R
S E L E C T E D

T h e U S B c a r r i e r h a s b e e n s e l e c t e d f o r
use in future uplink processing. This
se lec t i on causes no ac tua l UDB ac t i v i t y
to be performed.

1 9 MAP OVRD ON REQ A 9 8 3 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
s e l e c t i o n o f t h e M A P o v e r r i d e m o d e f o r
uplink purposes. *

2 0 M A P O V E R R I D E O N T h e M A P o v e r r i d e m o d e h a s b e e n s e l e c t e d
for future uplink processing.

2 1 M A P O V R D O F F R E Q A 9 8 4 h a s b e e n i n s e r t e d t o i n i t i a t e t h e
i n h i b i t i o n o f t h e M A P o v e r r i d e m o d e f o r

uplink purposes. *

2 2 M A P O V E R R I D E O F F T h e M A P o v e r r i d e m o d e h a s b e e n i n
hibited for future uplink processing.**

2 3 S TAT U S T E S T R E Q
U S B

A 9 8 8 h a s b e e n i n s e r t e d t o i n i t i a t e a
s t a t u s t e s t o n t h e U S B t r a n s m i s s i o n

s y s t e m . *

2 4 U D B S T A T U S O K On status test request verifies the RF
return (status-data) is good for the
requested carr ier.

2 5 U D B S T A T U S B A D On status test request indicates that
RF return (status-data) fails status
and/or data checks for the requested
c a r r i e r .

2 6 C H C S M 1 Data retrieval processing has begun on a
CSM type I HSP or TTY command history.

2 7 C H C S M 2 Data retrieval processing has begun on a
CSM type H HSP or TTY command history.

2 8 C H L M 1 Data retrieval processing has begun on an
LM type I HSP or TTY command history.

2 9 C H L M 2 Data retrieval processing has begun on an
LM type II HSP or TTY command history.

3 0 C H S L V 1 Data retrieval processing has begun on an
SLV type I HSP or TTY command history.

3 1 C H S L V 2 Data retrieval processing has begun on an
SLV type II HSP or TTY command history.

3 2 C M D H E O F R E Q A 9 9 6 h a s b e e n i n s e r t e d t o i n i t i a t e t h e

recording of an end of pass identifier.*
♦The actual selection of the function has not been performed at this point; the entry

has been va l ida ted as a leg i t imate CAM request .
* +Has no effect on CMC/LGC VI and LI uplinks, which go with automatic MAP over

r i d e .
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I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

3 3 C M D H E O F The processing is in progress to record
an end-of-pass identifier on the command
history tape (three tape marks).

3 4 LOAD INV HSP REQ A 982 has been inserted to in i t iate a load
inventory printout on the HSP.*

3 5 LOAD INV TTY REQ A 981 has been inserted to in i t iate a load
inventory summary on the TTY.*

3 6 I N V S U M I N P R O G R E S S A load inventory summary is in progress
o n t h e T T Y .

3 7 C M D P A R A M L I S T
R E Q

A 990 has been inserted to in i t iate a
command parameter listing printout on
t h e H S P. *

3 8 T E M P L O A D C L E A R

R E Q
A 975 has been inserted to in i t iate the
clearing of a temporary load,*

3 9 L O A D L L D D T E M P
C L E A R

Load LLDD has been c lea red f rom
temporary storage as the result of a CAM
or HSD initiated temporary load clear
r e q u e s t .

4 0 R T C X X X X N O T
F O U N D

An RTC has been selected for future uplink
or review, and has not been found legally
se lec ted and ava i l ab le i n co re .

4 1 L O A D L L D D N O T
F O U N D

A load has been selected for future uplink,
review, compare, or load clear, and has
not been found legally selected and available
i n c o r e .

4 2 U P L E E E E E E E E E E
C C C Y Y Y O

An uplink of an RTC is in progress.

4 3 U P L V I L T . D D C C C
Y Y Y O

An uplink of the verb preamble of a CMC
or LGC load is in progress.

4 4 U P L L I L T . D D
C C C Y Y Y O

An uplink of the load data of a CMC^LGC
or SLV load is in progress.

4 5 U P L L L L L D D
C C C Y Y Y O

An uplink of a line-by-line correction of
a CMC or LGC load is in progress.

4 6 CMD LT.DD (or XXXX)
V E R I F I E D

An RTC, SLV load, or verb initiate has
been verified by MAPs from a spacecraft
vehicle or the command has been uplinked
in the MAP override mode. This printout
will not occur on the uplink of the load data of
a CMC or LGC load or on the uplink of a line-
by-line correction of a CSM or LM load.

*The actual selection of the function has not been performed at this point; the entry
has been validated as a legitimate CAM request.
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I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

4 7 CMD LLDD (or XXXX)
S/C REJECT

The system has transmitted a command
to a spacecraft vehicle the required number
o f t i m e s a n d h a s n o t r e c e i v e d M A P v e r i fi c a
t i o n f r o m t h a t v e h i c l e . I f t h e c o m m a n d i s a

priority command retransmission it wil l con
t i n u e u n t i l e i t h e r v e r i fi c a t i o n o r t e r m i n a t i o n
o c c u r s .

4 8 CMD LT,DD (or XXXX)
G N D R E J Z

A ground rejection condition exists on the
current uplink and all uplink activity has
b e e n t e r m i n a t e d .

4 9 C M D T E R M I N A T E

R E Q
A request has been rece ived v ia the CAM
to terminate an uplink or compare. The
actual termination processing has not
begun at this point. The entry has only
been validated as a legitimate CAM request.

5 0 M A N U A L C M D
T E R M I N A T E

A command terminate request has been
r e c e i v e d v i a t h e C A M o r H S D l i n e s a n d
can legally be performed.

5 1 A U T O C M D
T E R M I N A T E

A legal request has been received via the
CAM or HSD lines to uplink a priority
command and an uplink or compare is in
p r o g r e s s .

5 2 C M D X X X X
T E R M I N A T E D

The uplink or compare processing which
was in progress has been terminated as
the result of a command terminate request
or a request to uplink a priority command.

5 3 L /L CORRECTION
R E Q

A request has been received via CAM to
perform a line-by-line correction on last
CMC/LGC load uplink performed. The
correction processing has not been per
formed at this point. The entry has only
been validated as a legitimate CAM request.

5 4 C O M P A R E L L D D Compare processing has begun on load
LLDD as the resu l t o f e i ther a CAM or HSU
compare request of the automatic compare
processing after an CMC/LGC load uplink
or l ine-by- l ine correct ion upl ink.

5 5 O K C O M P A R E L L D D A comparison has been performed on load
L L D D a n d n o e r r o r s w e r e d e t e c t e d .

5 6 C O M P E R R
0 1

•

•

2 4

A comparison has been performed on load
L L D D a n d e r r o r s w e r e d e t e c t e d i n
l i n e s 0 1 2 4 .

5 5 - 6 3



AS-506 Supplements to NOD S e c t i o n 5 5 . R S D P

I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

5 7 C O M P A R E V A L I D A comparison error has occurred, and the
(uplink) state-buffer data used in the com-

*par i son was va l id da ta .

5 8 C O M P A R E I N V A L I D A comparison error has occurred, and the
state-buffer data, used in the comparison
w a s i n v a l i d d a t a .

5 9
C O M P E R R N O T L M A comparison has been attempted but could

not be performed because there was no high-
b i t r a t e t e l e m e t r y a v a i l a b l e , o r t h e d o w n l i s t
I D w a s i n c o r r e c t .

6 0 L O A D L T D D C L E A R Permanen t l oad LLDD has been c lea red
from storage as the result of a CAM-or
HSD-initiated load clear request.

6 1 H S D T L M F O R M A T
X X X Y

A TLM Format change CEF has been
rece ived v ia the HSD l ines .

6 2 C A N C E L C A M The previous CAM request has been
c a n c e l l e d . T h i s w i l l n o t t e r m i n a t e a
CAM-initiated function which is already
in progress.

6 3 I L L E G A L C A M
X X X X

The CAM entry is not a legitimate CAM
f u n c t i o n .

6 4 CMD XXXX ILL REQ A legitimate function has been requested via
the CAM but it cannot be performed because
it has been found to be illegal. An example
of this would be a request from the CAM to
perform a compare while an uplink or com
pare was in progress.

6 5 H S D E R R Z Z L T D D Input via the HSD lines has been found to
b e i n e r r o r .

6 6 L A U N C H A B O R T M I L A A launch-director abort has been received
f r o m t h e b l o c k h o u s e .

6 7 ■ M O D E C O N F I R M E D This printout will occur if the mode
presently in effect is selected.

6 8 I C E N A B L E This message is output when a time-out has
occurred and the command program has
just received an external function from the
telemetry program.

6 9 I C D I S A B L E Command IC has attempted a transfer and
has timed out. The timeout can be either
a hardware timeout or a software timeout.
Command IC will not attempt any further
transfers (with the exception of periodic
EFs) until an EF is received from the
T L M I C .
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I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

7 0 I C F A I L I C
D A T A L O S S

This message is output when a timeout
h a s o c c u r r e d a n d i n d i c a t e s a t e l e m e t r y
s o f t w a r e o r h a r d w a r e p r o b l e m .

7 1 C M D H I S T O R Y
A B O R T E D

This message is output if a history is in
progress and the same history is again re
quested, or if uplinking overflows the history
b u f f e r d u r i n g : a h i s t o r y o u t o u t .

7 2 N O C M D ' s X M I T T E D
E N D O F H I S T O R Y

This message is output if a history is
requested and no CMD's are transmitted.

7 3 B A D T A P E R E C O R D This message is output if a history is
requested and previous history write
f u n c t i o n s w e r e u n s u c c e s s f u l .

7 4 I N V S U M C O M P L E T E D A TTY load inventory summary is completed.

7 5 I C R C V E E R R X X X X a . X X X X = P R T Y
An EE has been rece i ved f rom the TLM
computer that did not have odd parity.

b . X X X X = O V F L
A n E F h a s b e e n r e c e i v e d f r o m t h e T L M
computer that indicated an input buffer in
C M D w a s n e e d e d

7 6 I C X X X X M I T F A I L a . X X X = C A P
C o m m a n d I C h a s t r a n s m i t t e d a C A P
t w i c e a n d h a s r e c e i v e d n o v e r i fi c a t i o n
f r o m T L M . T h e d a t a i s l o s t .

b . X X X = L O T
Same as above but for LOT data,

c . X X X = C E F
Same as above but for TLM format change
d a t a .

7 7 C T E U P L E N A B L E D The GMT data input is error free and an
accurate CTE is being calculated.
Uplinking is enabled for CTE.

7 8 C T E U P L D I S A B L E D The GMT data input has been in error 10
t imes in the las t 30 seconds ; the re fo re ,
CTE uplinking has been disabled.

7 9 P C M B I T - 1 8 S E T This message is printed if a marginal data
bi t 18 is sensed in the TLM st ream when a
MAP, CRP, AVP, or CMC/LGC downlist
is being processed.
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I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

8 0 I N I T P H A S E X This message indicates from what phase
the program was initialized. The message
appears in the CMD parameter listing,
s e c o n d l i n e .

X = 1 - re in i t i a l i za t i on P = 4000
2 - r e s t a r t i n g P = ' f - o l o
3 - r e c y c l i n g P = 4 d © 2 o ' J - c j

8 1 G C A S T A T U S A A nils message now appears with a load
acceptance or load clear message.

AA = ava i lab le s lo ts in GCA

8 2 C M D H V V V S S S
T P R E Q

Replaces HSP message CMDH XXX REQ
for a history request on the first sequence.

VVV = CSM, SLV, or LM
S S S = H S P o r T T Y

P = Type (1 or 2)

8 3 RTC ZZZ VV JJJ REQ Replaces HSP message CAM XXXX.
Ready for an RTC request oh the first
s e q u e n c e .

Z Z Z = C A M n u m b e r
V V = V e h i c l e a n d n u m b e r

J J J = U P L o r R E V

8 4 L O A D L L D D V V F E E
R E Q

Replaces HSP message LOAD LLDD
READY for a load request on the first
s e q u e n c e .

LLDD = Load and sequence No.
V V = V e h i c l e a n d n u m b e r

FEE = UPL, REV, CMP, or CLR
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I t e m N o . H S P P r i n t o u t E x p l a n a t i o n

8 8 An example of command parameter listing high-speed printout is
a s f o l l o w s :

C O M M A N D P A R A M E T E R L I S T I N G X X : X X : X X : X X : X X X r X X r X X

S Y S C M D N C G 7 2 4 M I S 1 S T A 7 1 I N I T P H A S E 1

G M T 6 9

L O T 6 9 1 1 1 1 1 1 1 1 1 1 U P D A T E D S I T E

R T N 3 C T E 0 B F D 0 2 C M S 0 2

V E H M W P M B P V A D S Y S A D D A B C D E F G H D E C O D E R S B C

C I 0 3 6 0 1 2 0 4 0 * * 3 4 5 6 7 A

T S T A 1 4 0

T S T B 2 2 0

C 2 * * * * * + + * * * * * * * * * *

T S T A * + *

T S T B * * *

L I 0 5 0 0 1 3 3 3 * 1 4 5 * * A

T S T 1 0 4

L 2 * * * * + + * * * *■ * . # * * * * *

T S T * * *

S I 0 2 5 0 7 2 5 3 6 7 A

8 2 * * * ♦ * * * * * * *

M o d e 2 F / C L O A D E N A B L E O V R D O F F U S B V E H 1 A C A P 2 0 0 0

N o t e

A CAP is a variable number dependent upon the
high-speed output rate and data line available.
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c. High-speed Error Messages. High-speed printouts from the Universal Command
System describing errors in a high-speed load or command execute are listed in
numer ica l sequence.

E r r o r

T y p e MCC Inpu t
E r r o r

C o n d i t i o n H S P P r i n t o u t
M C C

I n d i c a t i o n

0 1 Introductory sub-block
1 RTO/computer func
tion execute requests.
Load execute requests.
Load clear requests.
C o m p a r e r e q u e s t s .
L ine-by- l ine requests.

Wr o n g s i t e I D H S D L T D D E R R O R 0 1
o r

H S D Z Z Z E R R O R 0 1

N O C A P

0 2 All inputs P E P f a i l u r e HSD LLDD'ERROR 02
o r

H S D Z Z Z E R R O R 0 2

N O C A P

0 3 RT C e x e c u t e r e q u e s t s .
Load execute requests.
Load clear requests.
C o m m a n d t e r m i n a t e
r e q u e s t s . C o m p a r e
r e q u e s t s . L i n e - b y -
line requests

N o t i n m o d e 2 H S D L L D D E R R O R 0 3
o r

H S D Z Z Z E R R O R 0 3

N O N V A L C A P

0 4 RTC/computer
f u n c t i o n e x e c u t e

r e q u e s t s . L o a d
e x e c u t e r e q u e s t s .
C o m p a r e r e q u e s t s .
L i ne -by - l i ne
r e q u e s t s

T h e C A M
n u m b e r i s
u n d e fi n e d .
T h e l o a d i s
n o t i n p e r m a
nen t s t o rage

H S D L L D D E R R O R 0 4
o r

H S D Z Z Z E R R O R 0 4

N O N V A L C A P

0 5 R T C e x e c u t e
r e q u e s t s . L o a d
e x e c u t e r e q u e s t s .
Load clear requests.
C o m p a r e r e q u e s t s .
L ine-by- l ine re
q u e s t s . C o m m a n d
history requests.
Load inventory re
q u e s t s . S i t e / c a r r i e r
s t a t u s r e q u e s t s

An uplink,
c o m p a r e o r
l i n e - b y - l i n e
c o r r e c t i o n i s
in progress

H S D L T D D E R R O R 0 5
o r

H S D Z Z Z E R R O R 0 5

N O N V A L C A P

0 6 Load clear requests T h e l o a d i s
n o t i n p e r m a n
e n t o r t e m p o
r a r y s t o r a g e

H S D L T D D E R R O R 0 6 N O N V A L C A P
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E r r o r

Ty p e M C C I n p u t
E r r o r

C o n d i t i o n H S P P r i n t o u t
M C C

I n d i c a t i o n

0 7 C o m m a n d t e r m i n a t e

r e q u e s t s
There is no up
l i n k , c o m p a r e ,
or l ine-by- l ine
c o r r e c t i o n i n

p r o g r e s s

H S D Z Z Z E R R O R 0 7 N O N V A L C A P

0 8 Command history
r e q u e s t s

A c o m m a n d h i s

tory is in pro
gress which
was initiated by
MCC, bu t i t i s
n o t t h e s a m e

type as the one
requested.

H S D Z Z Z E R R O R 0 8 N O N V A L C A P

0 9 Introductory sub-
b l o c k I I R T C
e x e c u t e r e q u e s t s

I l legal Vehicle
I D

H S D L L D D E R R O R 0 9
o r

H S D Z Z Z E R R O R 0 9

N O C A P

1 0 L i n e - b y - l i n e
r e q u e s t s

T h e l o a d i s n o t
t h e l a s t C M C
o r L G C l o a d

upon which a
c o m p a r i s o n
e r r o r o c c u r r e d

H S D L L D D E R R O R 1 0 N O N V A L C A P

1 1 All inputs Wrong mission
n u m b e r

H S D L L D D E R R O R 1 1
o r

H S D Z Z Z E R R O R 1 1

N O C A P

1 2 RTC/computer
f x m c t i o n e x e c u t e

reques ts . Load
tjrpe execute fvuic-
t ions ( introductory
field equals 01)

U n d e fi n e d f u n c
t i o n c o d e
A v e r b i n i t i a t e ,
c o m p a r e o r
l i ne -by - l i ne
request is made
f o r a S L V l o a d

H S D E R R O R 1 2
o r

H S D Z Z Z E R R O R 1 2

N O N V A L C A P

1 3 HSD/TTY loads B a d s u b - b l o c k
c o u n t

H S D L L D D E R R O R 1 3 N O C A P

1 4 HSD/TTY loads S u b - b l o c k s o u t
of sequence

H S D L L D D E R R O R 1 4 N O C A P

1 5 HSD/TTY load B a d d a t a w o r d
c o u n t

H S D L L D D E R R O R 1 5 N O C A P

1 6 HSD/TTY CMC/
L G C l o a d s

Illegal keycode H S D L L D D E R R O R 1 6 N O C A P

1 7 HSD/TTY GMTLO
l o a d s

I n v a l i d G M T L O
d a t a

H S D L L D D E R R O R 1 7 N O C A P
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E r r o r

Ty p e MCC Input
E r r o r

C o n d i t i o n H S P P r i n t o u t
M C C

I n d i c a t i o n

1 8 HSD/TTY loads Invalid load type H S D L L D D E R R O R 1 8 N O N V A L C A P

1 9 HSD/TTY loads The load is already
in temporary or
p e r m a n e n t s t o r a g e

H S D L T D D E R R O R 1 9 N O N V A L C A P

2 0 HSD/TTY loads P e r m a n e n t s t o r a g e
i s f u l l i n L O A D
E N A B L E M o d e o r

temporary storage
is occup ied i n LOAD
D I S A B L E M o d e .

H S D L L D D E R R O R 2 0 N O N V A L C A P

2 1 HSD/TTY loads Load length exceeds
m a x i m u m a l l o w a b l e
length for regular
(20 line) storage
and special(ICQ
line) storage is
o c c u p i e d

HSD LLDD' ERROR 21 N O N V A L C A P

2 2 HSD/TTY loads Load length exceeds
m a x i m u m a l l o w a b l e

length

H S D L L D D E R R O R 2 2 N O N V A L C A P

2 3 U n d e fi n e d

2 4 L o a d E x e c u t e
R e q u e s t

Load requested
for uplink is in
temporary storage

H S D L L D D E R R O R 2 4 N O N V A L C A P

2 5 C o m m a n d

H is to ry
R e q u e s t s

M C C r e q u e s t f o r
h is tory, made
w h i l e a C A M
ini t iated history
is in progress,
has not yet been
h o n o r e d .

H S D Z Z Z E R R O R 2 5 N O N V A L C A P

2 6 R T C E x e c u t e
Requests

GMT disables;
CTE uplink
i n h i b i t e d

H S D Z Z Z E R R O R 2 6 N O N V A L C A P

2 7 Buffer Compare
R e q u e s t s

L o w b i t r a t e T L M
for CMC/LGC load
c o m p a r e r e q u e s t

H S D L L D D E R R O R 2 7 N O N V A L C A P

2 8 R T C E x e c u t e

R e q u e s t s
Attempt to uplink
a s p a r e RT C

H S D Z Z Z E R R O R 2 8 N O N V A L C A P
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E r r o r

T y p e MCC Input
E r r o r

C o n d i t i o n H P S P r i n t o u t
M C C

I n d i c a t i o n

3 0 C o m m a n d

H i s t o r y
R e q u e s t

Previous history
reques t has no t
b e e n h o n o r e d d u e
to tape rewinding
or tape un i t mal
f u n c t i o n

H S D Z Z Z E R R O R 3 0 N O N V A L C A P

d. Command CAM Error Messages. High-speed printouts from the universal
command system program describing errors resulting from a command CAM
request are printed as a standard error message:

CAM XXXX (or ZZZ) ERROR QQ

The definit ions QQ are as fol lows:

0 0 - U n d e fi n e d

0 1 - U n d e fi n e d

0 2 - V e h i c l e 1 o r 2 n o t s e l e c t e d

0 3 - N o t i n M o d e 1

04 - Load not in temporary storage for temporary load clear

05 - An uplink, compare, line-by-line correction, or station status test is
in progress

0 6 - U n d e fi n e d

07 - For a manual command terminate request there are no uplink, compare,
or line-by-line corrections in progress

08 - The current CAM-initiated history request is not the same as the
CAM-init iated history in progress

09 - Illegal vehicle ID

10 - For a line-by-line correction request, there is no CMC or LGC load
which failed to compare

11 - MCC history is in progress

12 - Compare or line-by-line request for SLV load

1 3 t h r u 2 2 - U n d e fi n e d

23 - Not in Flight Control Mode

24 - Load requested for uplink is in temporary storage
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26 - GMT disabled, CTE uplink inhibited

27 - LBR data for a CSM load compare

28 - Uplink attempt of spare RTC

30\ History request cannot be honored while history tape is rewinc^g

66 - Ilregal condition; possible hardware problems

71 - Mom t̂aries are illegal
72 - "A" seqiWce is illegal (latching)

73 - "B" sequen̂ is illegal
75 - Launch abort r̂ uest format error
76 - Not in Mode 2 for^unch abort

55.8 SPECIAL COMMAND INSTRUCTIONS

55.8.1 UPDATA BUFFER SAFIN\ PROCEÎRES
Whenever the M&O is notified by MCC\)r GBFC to safe the command system withcommand carriers on, he will press tĥ OPERATE/SAFE switch on the M&O consoleand verify that the safe indicator lightŝ ^̂ . This action inhibits all commanding via
USB equipment that passes through th^̂ upd^ buffer. The following is printed out on
the 1232 when the UDB is safed:

U D B X X E R R O R Y Y

55.8.2 COMMAND HISTORyREDUCTION AT Mil
MIL will provide real-tim^command reduction of transmissions from the MIL USB
system for the Countdo\̂ Demonstration Test(CDDT), the Flight Readiness Test (FRT)
and the MCC/MIL conwnand readiness test and plugs-in and plugs-out testing. Those
commands monitoreĉ y the MIL USB receiver will be reduced by the MIL 1218
computer using thê mmand analysis reduction program. MIL will also record the
USB signal on they^deband recorder for later data reduction m required.
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2 5 - U n d e fi n e d

26 - GMT disabled, CTE uplink inhibited

27 - LBR data for a CSM load compare

28 - Uplink attempt of spare RTC

30 - History request cannot be honored while history tape is rewinding

66 - Illegal condition; possible hardware problems

71 - Momentaries are illegal

72 - "A" sequence is illegal (latching)

73 - "B" sequence is illegal

75 - Launch abort request format error

76 - Not in Mode 2 for launch abort

5 5 . 8 S P E C I A L C O M M A N D I N S T R U C T I O N S

5 5 . 8 . 1 U P D A T A B U F F E R S A F I N G P R O C E D U R E S

Whenever the M&O is not ified by MCC or GSFC to safe the command system wi th
command carriers on, he will press the OPERATE/SAFE switch on the M&O console
and verify that the safe indicator lights red. This action inhibits all commanding via
USB equ ipment that passes through the updata buffer. The fo l lowing is pr in ted out on
t h e 1 2 3 2 w h e n t h e U D B i s s a f e d ;

U D B X X E R R O R Y Y

5 5 . 8 . 2 C O M M A N D H I S T O R Y R E D U C T I O N A T M I L

M I L w i l l p r o v i d e r e a l - t i m e c o m m a n d r e d u c t i o n o f t r a n s m i s s i o n s f r o m t h e M I L U S B
system for the Countdown Demonstration Test(CDDT), the Flight Readiness Test (FRT)
and the MCC/MIL command readiness t£ st and plugs-in and plugs-out testing. Those
commands monitored by the MIL USB receiver will be reduced by the MIL 1218
computer using the command analysis reduction program. MIL will also record the
USB signal on the wideband recorder for later data reduction as required.

f J o T r o
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5 5 . 9 6 4 2 B S Y S T E M S TA P E O P E R AT I O N

5 5 , 9 . 1 E Q U I P M E N T P R E P A R A T I O N

55, 9,1,1 To Clear Core on Both 642B Computers

a. Set B7 to DISCONNECT. All other PROGRAM JUMP, STOP, and DISCONNECT
s w i t c h e s d o w n .

b . S e t B O O T S T R A P P R O G R A M s w i t c h t o I

c. Press LOAD pushbutton

d . P r e s s S T A R T S T E P s w i t c h

e. Set bit 18 in the U register

f. Clear the Q register.

g. Set ADDRESS MODE switch up (17-bit mode)

h. Press 17-bit ADDRESS MODE PBI (to clear EMU)

I. Press OP STEP pushbutton

j. Press MASTER CLEAR pushbutton.

55.9.1.2 To Initially Configure the 642B Computer

a . S e t A U T O M A T I C R E C O V E R Y s w i t c h d o w n

b. Set all PROGRAM JUMP, STOP, and DISCONNECT switches down.

N o t e

1. Prior to mounting any magnetic tape, clean the read/
w r i t e h e a d s .

2. The command tape handlers must not be disturbed once
the program has written onto these tapes.

55 . 9 .1 . 3 To Prepare Te lemet ry Magne t i c Tape Un i t , Channe l 6

a. Mount the NCG-XXX systems telemetry format tape at beginning of tape (BOT)
on handler No. 1

b. Mount a scratch tape to be called Fault Dump/Recovery at BOT on handler
N o . 2

c . On the tape con t ro l un i t

(1) Press MASTER CLEAR pushbutton

(2) Set MODE switch to T1
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(3) Set CLOCK CONTROL to NORMAL.

d. On tape handler No. 1:

(1) Set three-way MAN/OFF/AUTO switch to AUTO

(2) Set ADDRESS switch to 1 (systems tape).

e. On tape handler No. 2:

(1) Set three-way MAN/OFF/AUTO switch to AUTO

(2) Set ADDRESS switch to 2 (Fault Dump/Recovery tape).
f. Indicator light status on telemetry handlers

WRITE ENABLE (HANDLER 1) off

WRITE ENABLE (HANDLER 2) on

S E L E C T — o f f

R E W I N D — o f f

R E V o f f

F W D o f f

E O T o f f

B O T o n

R E A D Y o f f

55. 9.1.4 To Prepare Command Magnetic Tape Unit, Channel 11

a. Mount a scratch tape (to be called "recovery") at BOT on tape handler No. 1

b. Mount a scratch tape (to be called "history") at BOT on tape handler No. 2

c. On tape control unit:

(1) Set MODE switch to T1

(2) Set CLOCK CONTROL to NORMAL

(3) Press MASTER CLEAR.

d. On tape handler No. 1:

(1) Set three-way MAN/OFF/AUTO switch to AUTO
(2) Set ADDRESS switch to 1 (recovery).
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e. On tape handler No. 2:

(1) Set three-way MAN/OFF/AUTO switch to AUTO

(2) Set ADDRESS switch to 2 (history).

f. Indicator lights status on both command handlers

W R I T E E N A B L E

S E L E C T

R E W I N D

o n

o f f

o f f

R E V - o f f

F W D . o f f

E O T - o f f

E O T o n

R E A D Y . o f f

5 5 . 9 . 2 P R O G R A M L O A D I N G

55.9.2.1 To Load the Resident Control Program Expanded Memory Unit (RCPEMU)

a . F r o m m a g n e t i c t a p e ( p r i m e ) ;

(1) Set BOOTSTRAP PROGRAM switch to II

(2) Press LOAD pushbutton

(3) Set EI INK on all channels; hold EMU EI INK until control is transferred to
R C P

(4) Press START STEP switch

(5) Proceed to paragraph c.

b. From paper tape (backup):

(1) The 1232 Tape Reader will be mounted with either:

(a) RCPEMU Channel 6 paper tape program when the systems tape is mounted
o n t h e T M P M T U , o r

(b) The RCPEMU Channel 11 program when the systems tape is mounted
on the CMP MTU.

(2) Press LOAD pushbutton

(3) Set EI INH on all channels, hold EMU EI ESTH until control is transferred
t o R C P

(4) Press START STEP switch

(5) Proceed to paragraph c.
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0. The RCPEMU program will request the computer tech to type:

C M D □ , E M O D □ , T L M □ , o r O U C H □ f o r i n p u t .
d. The computer tech shall type in PPP (the desired program) and press SPEC
key. Spaces are ignored and a RETURN line feed will allow the operator to begin
r e t y p i n g .

e. The RCPEMU program will cause the 1232 to print out;

NCG XXX-YY,-DA, MO, YR

w h e r e : X X X = N C G n u m b e r

YY = Level of program

DA, MO, YR = Day, month, and year the program was compiled.
f. The selected program will be read from the systems mag tape into core
memory. The 1232 wil l printout:

P P P L O A D E D .

The computer will 4-stop. If problems exist in starting RCPEMU, it can be
recycled at 0007 01^

g. Proceed to load errata tape. When no errata are available, press START
STEP switch and proceed to program initialization (CMD, TLM, or EMOD).

55.9.2.2 To Load Errata Tapes for the NCG-XXX Systems Tape

N o t e

1. Errata tapes must be loaded in numerical sequence.

2. A successful errata load will be indicated by a 4-stop,
a bad errata load is indicated with Q and A not equal to "0".

a. Place errata tape in tape reader

b. Set BOOTSTRAP PROGRAM switch to I

c. Press OP STEP pushbutton

d. Press MASTER CLEAR pushbutton

e. Set EI INK on all channels including EMU

f. Set the P register to 2g and set the Q register to lOOOOOOOOOg

g. Press RUN pushbutton

h . P r e s s S TA R T S T E P s w i t c h

1. RCPEMU will read in errata tape and 4-stop

j. Place next errata tape in reader. Press START STEP switch.
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k. Repeat step j until all errata are loaded

1. Proceed to program initialization, COMMAND TELEMETRY or EMOD.
55.9.3 COMMAND PROGRAM OPERATIONS

55.9.3.1 To Initialize the Command Program

During command program initialization an option exists to save
data on the command recovery tape (JUMP key 2 down) or to
discard the command recovery data and write a new CBARF
image (JUMP key 2 up). When initiating the program for thefirst time JUMP key 2 must be up for the program to write a
new Common Command Data Pool (CCDP) image and to ensure
all loads are cleared. Set STOP key 5 up if a 5-stop is desired
after each data processing checksum error. Do not set STOP
key 5 unless directed by GSFC or MCC. This sequence of
events is illustrated in figure 55-3.

a. Press OP STEP pushbutton

b. Press MASTER CLEAR pushbutton^ "t&s.t R7Te.i - o i ' (r

d. Press RUN pushbutton

e . P r e s s S TA R T S T E P s w i t c h

f. If the program types;

1 7 B I T M O D E E R R

set PROGRAM MODE switch up and press START STEP switch

g. If the program types;

B 7 D I S C O N N E C T E D

connect B7 switch and press START STEP switch

N o t e

c. Set the P register to 40008
I o L . I N ? . E - W k & t - e f c b l

X ■ '
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h. If the program types;

R T C D I S C O N N E C T E D

connect RTC switch and press START STEP switch

I . I f t h e p r o g r a m t y p e s :

B O O T I D I S C O N N E C T E D

set BOOTSTRAP I and press START STEP switch

j . 1 2 3 2 t y p e s :

I N I T I A T I O N - C M D

SYS, XXX, t

SYS,

k. Operator types:

CMD, t (Normal Command)
ABT, t (Abort Launch Capability - MIL only)

1 . 1232 t ypes :

N C G , X X X , t

N C G ,

m . O p e r a t o r t y p e s :

NNN, t (NNN - NCG 3-digit number)

n . 1 2 3 2 t y p e s :

M I S , X , t

M I S ,

o. Operator types:

\ i t

p. 1232 types:

S T A , X X , t

S T A ,

q. Operator types:

XX, (Station ID - 2 digits. Refer to Section 55 of NOD)

5 5 - » ^ S P \
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r. 1232 types;

G M T , Y R , t

G M T ,

s. Operator types:

(year - 2 digits), t

t . 1 2 3 2 t y p e s :

LOT, YR, MO, DA, HR, MN, SEC, t
L O T ,

u. Operator types:

(year - 2 digits), (month - 2 digits),
(day - 2 digits), (hour - 2 digits),
(minute - 2 digits), (second - 2 digits), t

V. 1232 types:

C M D R E A D Y o r A B T R E A D Y

w. The program rewinds the recovery tape and writes 2 iterations of main frame
and EMU core (CBARF image). If tiie CBARF write operation is unsuccessful
the program will type out:

T Y P E N M T U E R R Z Z Z Z 2 ^

explanation of errors and corrective actions. If desired,press bTARI SI EP switch to attempt to write 2 iterations again. Whenever
corrective action fails, set A register not equal to zero and press START switch,
inis causes the program to bypass the CBARF WRITE.

X. If the CBARF WRITE operation was successful or if the program was forced
to bypass errors, the setting of JUMP key 2 will be sensed. If JUMP key 2 is in
the up position, a fresh tape is assumed to be mounted on the command recovery
handier. The program will write four iterations of the CCDP on the command
recovery tape and position it for subsequent command recovery operations.If the CCDP write operation is unsuccessful, the program will type out:

T Y P E N M T U E R R Z Z Z Z Z

Refe r to UCATS fo r an exp lana t ion o f e r ro rs and co r rec t i ve ac t ions .

y. If JUMP key 2 was down or if the program was forced to bypass errors, the
program will 4-stop, allowing a command recovery option. Refer to para
graph 55. 9.3.3. for command recovery.

5 5 - S S R
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5 5 . 9 . 3 . 2 C o m m a n d R e s t a r t i n g

IF IT I^ OESIRS;) in RFI^. ' ITIal ITE, RESTa^T 0"^
CO^ IRANO PROGRAi ' l , SET STOP I 'EY TC TH
AN ORTcRLY STOP. '-"'^ET THE vRY AN's P^OCE- \ P R C G - a v T P

- E S Y C L E T H E
P D n 1 r : A • . T O

Reinitialization (Phase I). To reinitialize parameter type-ins, to write a new
image, to clear all load data from the GCA, to setup initial interrupt

addresses, to clear the load inventory table, and to suspend retrieval of command
history (unless OUCH is used), perform the following:

(1) Set the P register to 4000a

(2) Press RUN pushbutton and START STEP switch

(3) Continue at paragraph 55. 9. 3. If initializing command program.

Restarting (Phase II). To restart, bypassing initialization, to clear all loads
from the GCA, to clear the load inventorj- table, and to suspend retrieval of com
mand history (unless OUCH is used), perform the following:

(1) set the P register to 4010g

(2) Press RUN pushbutton and START STEP switch

(3) The program will 4-stop, allowing a command recovery option. Refer to
paragraph 55.9.3.3 for a command recovery option. To bypass recovery, press
S TA R T S T E P s w i t c h .

Recycling (Phase III). To recycle, bjpassing reinitialization, to retain all
loads (except temp loads) and command histories, perform the following:

(1) Set the P register to 4020a

(3) The program will 4-stop, allowing a command recovery option by performing
command recovery, refer to paragraph 55. 9.3.3. To bypass recovery, press
S TA R T S T E P s w i t c h .

5 5 . 9 . 3 . 3 C o m m a n d R e c o v e r y

a. Set the A register to 77a

b . P r e s s t h e S T A R T S T E P s w i t c h

c. The program will attempt to read in the command recovery data. If the attempt
is unsuccessful, the program will type out: TYPE N MTU ERR ZZZZZ and come
to a 4-stop. Refer to UCATS for an explanation of errors and corrective.actions.

d. If the recovery option is successful, or if the program is forced to bypass
errors, the command system should now be cycling and ready for operation.

55.9.3.4 Command Backup Automatic Recovery Feature (CBAHE). The CBARF
minimizes the time required to reload and restart the command system in the event of
a computer fault or EMU hold time-out interrupt. CBARF will be exercised automatically
in the event of a computer fault or EMU hold time-out interrupt or may be manually
initiated. The program offers the option of obtaining a dump at the time of the fault
and reload of the command system, or only a reload, ("tperating instructions are con
t a i n e d i n S C A N .

(2) Press RUN pushbutton and START STEP switch

5 5 - 7 9
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5 5 . 9 . 4 T E L E M E T R Y P R O G R A M O P E R A T I O N S ^

55. 9.4.1 Telemetr.y Initialization. To initialize the telemetry program, perform the _
f o l l o w i n g ;

a . P r e s s O P S T E P p u s h b u t t o n

b . P r e s s M A S T E R C L E A R p u s h b u t t o n , l g )

c . S e t t h e P r e g i s t e r t o 4 0 0 0 g ^

d . P r e s s R U N p u s h b u t t o n

e . P r e s s S T A R T S T E P s w i t c h _

f. Check the following settings if the program 4-stops and the 1232 prints:

I L L E G A L K E Y S E T T I N G —

(1) JUMP key 2 and/or 3 should be down

( 2 ) A D D R E S S M O D E s w i t e h s h o u l d b e u p ( n o 1 2 3 2 l / O p r i n t o u t ) —

(3) B7 DISCONNECT switch should be down

( 4 ) R T C D I S C O N N E C T s w i t c h s h o u l d b e d o w n ~

( 5 ) O V E R L A P s h o u l d b e d o w n - -

( 6 ) B O O T S T R A P s w i t c h s h o u l d b e s e t t o I . ^
N o t e

Figure 55-4 illustrates the sequence of events of the
t e l e m e t r y p r o g r a m .

g . I f t h e p r o g r a m 5 - , 6 - , o r 7 - s t o p s , r e s e t t h e c o r r e s p o n d i n g S T O P k e y .

h . T h e 1 2 3 2 t y p e s : '

I N I T I A T I O N - T L M

N C G , X X X , t

N C G , _

i. The operator types:

NNN, t (NCG 3-digit number)

j. The 1232 types:

M I S , X , t

M I S ,

5 5 - 8 0
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Figure 55-4. Te lemetry Program.
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k. The operator types:

? b c # i i
1. The 1232 types:

STA, XX, t
ST A,

m. The operator types:

XX, t (Station ID - 2 digits. Refer to Section 55 of the NOD)

n. The 1232 types:

G M T , Y R , t

G M T,

o. The operator types:

XX, T (year - 2 digits)

5 5 - 8 2
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p. The 1232 types:

LOT, YR, MO, DA, HR, MN, SEC, t

L O T ,

q. The operator types:

XX, XX, XX, XX, XX, XX, t (year - 2 digits, month - 2 digits,
day - 2 digits, hour - 2 digits, minute - 2 digits, second - 2 digits.)

r . T h e 1 2 3 2 t y p e s :

T L M R E A D Y

s. Once LOT has been inserted during TLM program initilization, the telemetry
program will validate each high-speed format on the systems tapes, rewind the
feult recovery tape, and write out two iterations of main frame and EMU core.
The program will then print out the following on the 1232 and high-speed printers:

(1) 1232 Printout

A L L F O R M A T S O N A L L I T E R A T I O N S G O O D

D E S , D

M T B , B

B S D F M T S A A A B B B O U T P U T: C O G P R E S E L E C T E D

S L V P R I M E I

(2) High-speed Printout

T L M A L L F O R M A T S O N A L L I T E R A T I O N S G O O D

T L M D E S D

T L M M / T B
T L M B S D F M T S A A A B B B O U T P U T:

C C C P R E S E L E C T E D

T L M S L V P R I M E I

N o t e

The underscores within the examples of the telemetry pro
gram's 1232 and BSP printouts do not exist but they do
designate symbols explained in the MSFN UCAT.

t. If the recovery-write operations were unsuccessful, the 1232 will print:

C A N N O T W R I T E R E C O V E R Y

The program will then 4-stop. At this time, if the START STEP switch is pressed,
the recovery-write operation will be repeated. If desired to bsqjass the

5 5 - 8 3
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X

unsuccessful recovery-write operation, set the A register not equal to 0 and press
the START STEP switch. Thereafter,whenever the TLM computer feults, there
will not be a recovery-read operation and the computer will 4-stop necessitating
a comp le te re l oad .

u. Mount the fault load program FLTLD in the 1232 reader as one continuous
loop.

V. Do not set JUMP key 1 on the TLM computer unless directed by MCC or GSFC.
JUMP key 1 will normally be used during the NRT and premission period when a
fault condition is experienced and further information is needed to isolate the
problem.

55.9.4.2 Telemetry Restart ing. I f i t is desired to reini t ial ize, restart, or recyle
the telemetry program, set STOP key 7 to bring the program to an orderly stop.
Reset the key and proceed.

a. Reinitialization (Phase I). To reinitialize parameter type-ins, to check the
high-speed format tape, and to write a new Fault Dump Recovery, perform the
fol lowing;

(1) Set the P register to 4000g

(2) Press RUN pushbutton and START STEP switch

(3) Continue at paragraph 55. 9.4.1 f to initialize the telemetry program.

b. Restarting (Phase II). To bypass initialization, tosetup the interrupt entrances,
and to retain formats in core, perform the following:

(1) Set the P register to 4010a

(2) Press RUN pushbutton and START STEP switch

(3) The program will print outthe following on the 1232 and the high-speed
p r i n t e r :

(a ) H igh Speed Pr in tou t

T L M A L L F O R M A T S O N A L L

I T E R A T I O N S G O O D

T L M N C G N N N

T L M M I S X

T L M S T A

T L M G M T Y R M O D A H R

T L M L O T Y R M O D A H R M N S C

T L M D E S D

T L M M / T B

5 5 - 8 4
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T L M H S D F M T S A A A B B B O U T P U T

C C C P R E S E L E C T E D

T L M S L V P R I M E I

(b) 1232 Printout

A L L F O R M A T S O N A L L I T E R A T I O N S G O O D

N O G , N N N

M I S , X

S T A , X X

G M T , Y R

L O T, Y R M O D A H R M N S C

M T B , B
HSD FMTS AAA, BBB OUTPUT; CCC PRESELECTED
S L V P R I M E I

c- Recycling (Phase III). To recycle user tables and exclude the parameter
listing, perform the following;

(1) Set the P register to 4020g

(2) Press RUN pushbutton and START STEP switch.

55.9.4.3 Telemetry Fault Load Program (FLTLD). The FLTLD minimizes the t ime
required to reload and restart the telemetry system in the event of a computer fault
or EMU hold time-out interrupt. The program effectively dumps core and all possible
registers at the time of fault and reloads the telemetry program. Operating instruc
t i o n s a r e c o n t a i n e d i n S C A N .

5 5 . 9 . 5 E M O D P R O G R A M O P E R A T I O N S

55.9.5.1 To Ini t ial ize the EMOD Program

a . P r e s s O P S T E P p u s h b u t t o n
"Pb C <,1 Sr

b. Press the MASTER CLEAR pushbutton, Ano "resr ftVrfei-ai" tUvil Fci?.

c. Set the P register to 4000g

d. Press RUN pushbutton, verify 17-bit mode switch is up

e . P r e s s S T A R T S T E P s w i t c h

f. 1232 types:

I N I T I A T I O N - E M O D

N C G , X X X , •

N C G ,

5 5 - 8 5
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g. Ope rator type s;

NNN, t (NNN - NOG 3-digit number)

h. 1232 types:

M I S , X , t

M I S ,

1 . O p e r a t o r t y p e s :

j . 1 2 3 2 t y p e s :

S T A , X X , t

S T A ,

k. Operator type s:

XX, T (Station 10-2 digits. Refer to Section 55 of the NOD)
I. 1232 prints:

E M O D R E A D Y

m. The EMOD program is now ready to accept and validate EMOD TLM data

n. The PCM operator should rewind the EMOD tape and begin to input the data
to the decom; the PRIORITY switch must be set on the decom. The EMOD pro
gram will output a data status message upon completion of the EMOD validation
(reference NOD - EMOD high-speed messages).

N o t e

The EMOD program will 4-stop to indicate errors in hardware
or operational configuration, e.g. PRIORITY switch on decom
not set. Take necessary corrective action and press the
S T A R T S T E P s w i t c h .

o. If the EMOD processing did not validate and it is desired to try again, perform
the following at the 1232 console:

(1) Press KEYBOARD and INTERRUPT pushbuttons

( 2 ) P r e s s R E T U R N

( 3 ) T y p e : R X M , t

p. Once the EMOD dump has been validated, the program will be ready to trans
mit EMOD data (HSD format 012). Prior to the request to transmit, two options
exist via the 1232 l/O type-ins. They are as follows:

(1) DES, D, t where D = G for GSFC, H for Houston, or B for both

( 2 ) M T B , B , t w h e r e B = T f o r Te s t o r M f o r M i s s i o n .

5 5 - 8 6





COMPUTER MEMORY DUMPS DURING MISS ION PERIODS.

JUMP KEY 1 WILL ALWAYS BE UP ON THE CMD, TLM OR ALSEP
P R O G R A M S E X C E P T A S D I P I C T E D B E L O W :

A. LAUNCH THROUGH TRANSPOSITION, DOCKING AND LM EJECTION (TD PLUS E)
A L L S TAT I O N S W I L L C O N F I G U R E F O R T H E M I N U S C O U N T I N T E R FA C E
W I T H J U M P K E Y 1 D O W N . I N S T R U C T I O N S T O T H I S E F F E C T W I L L
B E I N C L U D E D I N T H E T E R M I N A L C O U N T B R I E F I N G M E S S A G E A N D
IN ADDITION, NETWORK WILL VERIFY EACH STATIONS CONFIGURATION
AT T H E C O M P L E T I O N O F E A C H S TAT I O N S I N T E R FA C E P E R I O D .
A F T E R C O M P L E T I O N O F A S U C C E S S F U L ( T D P L U S E ) S TAT I O N S W I L L
C O N F I G U R E W I T H J U M P K E Y 1 U P D U R I N G T H E H - 7 0 C O U N T F O R
T H E S TAT I O N S N E X T V I E W P E R I O D .

B. LOI 1 THROUGH TEI. DESIGNATED PRIME (TWO-WAY) AND BACK-UP
S TAT I O N S W I L L C O N F I G U R E W I T H J U M P K E Y 1 D O W N D U R I N G E A C H
S TAT I O N S ' S H - 7 0 C O U N T. A L L O T H E R S TAT I O N S W I L L C O N F I G U R E
W I T H J U M P K E Y 1 U P. P R I O R T O P O W E R D E S C E N T I N S E R T ( P D I ) ,
EVA AND ASCENT, NETWORK WILL VERIFY VERBALLY WITH THE
P R I M E A N D B A C K U P S TAT I O N S T O I N S U R E P R O P E R C O N F I G U R AT I O N .

C . E N T RY - 4 H O U R S T H R O U G H S P L A S H D O W N . T H E P R I M E A N D B A C K U P
STATIONS, PLUS THE REENTRY SHIP WILL BE CONFIGURED WITH
J U M P K E Y 1 D O W N .

S'S-
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N o t e

When either of these manual l/O routines have been initiated,
they will be followed by one of the following printouts:

I N P U T E R R O R - S TA R T O V E R

o r

O K

q. The request to transmit may be initiated by one of the following methods:

( 2 ) 1 2 3 2

(a) Press KEYBOARD and INTERRUPT pushbuttons

( b ) P r e s s R E T U R N

( c ) Ty p e : X M T, t

r. When transmission of format 12 (EMOD) begins, the following is printed on
the high-speed printer:

s. Upon completion of a successful transmission, the following is printed on the
high-speed printer:

H S D G E E

5 5 . 9 . 5 . 2 E M O D R e s t a r t i n g

a . T o s t a r t a f t e r i n i t i a l i z a t i o n :

(1) Press OP-STEP and MASTER CLEAR pushbuttons

( 2 ) S e t t h e P r e g i s t e r t o P E c E

(3) Press RUN pushbutton

( 4 ) P r e s s S TA R T S T E P s w i t c h .

b . T o r e s t a r t f r o m t h e 1 2 3 2 c o n s o l e :

(1) Press KEYBOARD and INTERRUPT pushbuttons

( 2 ) P r e s s R E T U R N

( 3 ) T y p e : R X M , t

S". <1 , 4 Ct-Rc "Pc^vvPs PPiCrt S"sr-93j PbCUt S"

PEC H I

H S D O N

5 5 - 8 7
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55.10 KEY PROGRAM VERIFICATION ADDRESSES

The program parameter verification address for the manual I/O routines and the inter
rupt buffer locations are given in the following paragraphs.
5 5 . 1 0 . 1 C O M M A N D

55.10.1.1 Manual I/O Routine Addresses

Manua l I /O Rou t ine A d d r e s s

M W P C S M 1 1 1 2 1 0

L M 1 1 1 2 1 2

S L V 1 1 1 2 1 4
M B P C S M 1 T e s t W o r d A 1 1 1 0 1

T e s t W o r d B 1 1 1 0 2

Valid Map 1 1 1 0 3
L M 1 D C A T e s t 1 1 1 0 7

Valid Map 1 1 1 1 0
C M S

1 1 1 1 3
S A D C S M 1 Test Msg- 1 1 1 2 2

C M C W o r d s 1 1 1 2 5

C T E U p d a t e 1 1 1 2 6

RTC (Salvo-reset) 1 1 1 2 7

RTC (Int relay) 1 1 1 3 0
L M 1 L G C w o r d s

1 1 1 4 3

A - B e e e 4 e i ' 1 » 1 S R L
DCA Test Msg

1 1 1 4 7
S L V 1

1 1 2 0 6
C T E A T

1 1 0 7 7
L O T (Sec, min, hr, day, 1 7 4 5 5 - 1 7 4 6 2

m o n , y r . )
B E D

t m e i l o 7 6
R T N

1 1 0 7 5
V A D C S M 1

1 1 1 7 2
i . M 1

1 1 1 7 0
S 1 , V 1

1 1 2 0 0
S B C C S M 1

1 1 1 1 4
L M 1

1 1 1 1 6
S L V 1

1 1 1 2 0



AS-506 Supplements to NOD
S e c t i o n 5 5 . R S D P

55.10.1.2 Input Buffers Addre.s.q

I n p u t B u f f e r

C A M

High-speed input
UDB input
UDB output

5 5 . 1 0 . 2 T E L E M E T R Y

A d d r e s s

1 2 6 2 4

3 2 5 7 3

3 4 1 3 2 - 3 4 1 3 6

3 4 6 7 0 - 3 4 6 7 4

Table 55-5 lists the high-speed telemetry overhead words, the addresses to verify each
word, and the variable contents.

5 5 . 1 0 . 2 . 1 I n p u t B u f f e r s A d d r e s s

I n p u t B u f f e r

Tun
C A M

U S B s t a t u s

A M Q

G M T R / T

G M T T / P

B u f f e r 1

P A M 1

B u f f e r 2

? h C I 3 4 i a 6 _ _ , g 4 i ^
3 - 4

55.10.2.2 Faul t /Recyc le Addresses

F a u l t a d d r e s s -

GMT of recycle -

5 5 . 1 0 . 3 E M O D

A d d r e s s

6 0 11 6 - 6 0 1 4 1

62546 &<JP,A£C Uim
116156 - 116175 "jTVl llinX60271 !^0 P 3JU) 2,
6 0 3 1 6

P A M 2

B u f f e r 1 B u f f e r 2

34000 - 34034 34035 - ^ + 0 ? /

f b C * t 'U—.

Table 55-6 lists the EMOD program overhead words, the addresses to verify each word
a n d t h e v a r i a b l e c o n t e n t s . '
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■— T a b l e 5 5 - 6 . E M O D P r o g r a m O u t p u t B u f f e r s

t m

L i n e A o r B

W d N o . I n f o r m a t i o n B f r 1 A d r B f r 2 A d r C o n t e n t s ,

- 1 S Y N C 6 0 2 3 6 6 0 7 1 2

m

1 2 E M O D S TAT U S 6 0 2 5 1 6 0 7 2 5 2® 1 = Dump
0 = R/T

2® 1 = HBR
0 = L B R

m m 2-^ 1 = R/T
0 = T/P

-
2® 1 = Dynamic

0 = S t a t i c

2® 1 = Live
0 = F i l l

2"' 1 = LFI
0 = N o L F I

»

2 9 F i rs t /Second 6 0 2 7 2

.

6 0 7 4 6

FRowt PAqe 'ss-S? (PbC*9r)

I WĤ N RUNNING WITH THE OPERATIONAL PROGRAiNS (CMD , TLM OR ALSEP)JU'̂P K"Y 1 UP TO INITIATE A CORE DÛP IN THE EVENT OF APROGRAM FAULT. IN THE EVENT OF A SINGLE f f
THROUGH THE LOOP WITH ALL INTERRUPTS LOCKED OUT. COPY THE P' ADDRESSES TH'-'N PP^̂ SS MASTER CLEAR, RUN AND START-STEP SV.ITCH
?0 FORCF A c5rE dDmP. YJJiJ WILL ALWAYS EE iiP UNLESS OTHERWISE
DIP="CTED OR IF THE STATION DETERMINES THE PROBLEM TO tsE

• nFFTNTTri Y HARDWARE AND A DUMP WOULD NOT BE BENEFICIAL.STAn̂NS ARE SESTED̂  SAVE HSP , 1252 AND TTY PRINTOUTS,
CMD HISTORY/RECOVERY MAGNETIC TAPES, AND ANALOG TAPES THAT
ARK- ASSOCIATED WITH THE PROBLEM. CORE DUMPS AND DATA*■ OBTAINED WILL SE REQUESTED IN REAL TIME WHEN NECESSARY. IN THa
EV̂NT THAT THIS DATE IS NOT REQUESTED WITHIN 5 DAYS, THE
STATION MAY DISCARD THE DATA AT THEIR OPTION.• T<r TĤ  DUMP WAS PERFORMED ON THE SYSTEM RtjNNING THii TLM

J Jvj THE COMMENT SECTION OF TH.i_̂ HA''Ll MUCO." ' ' N O T E

uiHEN RFoiiESTED BY NST/DaTA THE DA TA WILL BE SHIPPED IN ACCORDANCE
yITH SECTION 35 OF THE NOD, ATTENTION CODE SP.l. ONCE THE PRO.
GRA:L'.ERS HAVE RECEIVED A.0 EVALUATED THE COPE JUMPS AND ASSOCIATE:
I NFCA TIC N THE STATION 'tILL BE APPRAISER' OF THE ANALYSIS RESiiLTS,

55-93/55-94

PAĈ II

r b c #
3 i
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S E C T I O N 5 6 . U H F C O M M A N D

5 6 . 1 G E N E R A L

There are no UHF CMD requirements except for range safety support,

5 6 . 2 R A N G E S A F E T Y S U P P O R T

Range safety CMDs for the S-IC, S-II,and S-IVB during the launch phase will be via UHF
only. The Range Safety Officer (RSO) at Cape Kennedy has control of commanding the
CNV UHF transmitters via land lines and the GBI, ANT, or GTK UHF transmitters via
the ETR subcable. By direction of the RSO, only one station will have the UHF CMD
carrier on at any one time during the launch phase. The RSO at BDA can also uplink
range sa fe ty CMDs on UHF,

5 6 . 3 C M D C A R R I E R R A D I A T I O N C O N T R O L

Refer to paragraph 3,4,5 of the NOD for control procedures,

5 6 . 4 E Q U I P M E N T C O N F I G U R A T I O N

5 6 . 4 . 1 T R A N S M I S S I O N E Q U I P M E N T

BDA UHF CMD transmission equipment will be configured as directed in the NOD,

5 6 . 4 . 2 M S F N A N T E N N A C O N F I G U R A T I O N

Prime and backup designations for quadhelix 1 and 2 antennas will be a station option.
Antenna configuration will be as noted in table 56-1

Table 56-1, ETR/BDA Launch Support

S t a t i o n C a r r i e r O n C a r r i e r O f f P o w e r

A n t e n n a

P r i m e B a c k u p

A N T Carrier on/off t imes are High T E M E C E S C O

C N V * * variable depending High O m n i H , P , H e l i x

G B I upon the launch High E S C O 1 E S C O 2

B D A a z i m u t h . H i g h Q u a d h e l i x Q u a d h e l i x
(1 or 2) (1 or 2)

G T K * High A G A E S C O

* Backup to BDA

** Omnidirectional antenna may be switched to steerable quadhelix antenna in plus
time to provide coverage until BDA AOS.

56-1/56-2
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S U P P L E M E N T T O S E C T I O N 5 7 . T E L E M E T R Y

5 7 . 1 T E L E M E T R Y ( T L M ) S U P P O R T

5 7 . 1 . 1 G E N E R A L

TLM support from MSFN stations for this mission will include but not be limited to:

a. Receiving, recording, and decommutating selected S-II, S-FVB, and lU
V H F l i n k s

b. Recording and decommutating CSM, LM, and lU USB links

c. Remoting selected parameters and biomed data to MCC via GSFC

d. Receiving and recording ARIA data transfer at selected ground stations

e. Receiving, recording, and remoting TLM dump-transmission data, including
CSM-H, CSM-L, and LM-L l inks

f. Receiving and remoting selected USB links from MIL to GIF

g. Receiving, recording, and remoting the S-IC VHF links from MIL to GIF
h. Receiving, recording, decommutating, and remoting the ALSEP-2 USB link
to MGG. (Refer to Annex G of the NOD for ALSEP support procedures.)

5 7 . 1 . 2 D ATA T R A N S M I S S I O N

Data transmission requirements to MGG through GSFG include:

a. Selected parameters from GP-1, and DP-1 links from AGN, ANG, BDA, GRO,
GYI, GBM, GWM, GYM, HAW, MIL, TEX, VAN, RED, and MER via 2.4-kbps
H S D l i n e s .

b. Selected GSM parameters from the 2287.5- and/or 2272.5-MHz links (MGG real
time request); LM parameters from the 2282.5- and/or 2272.5-MHz links; lU para
meters from the 2282.5-MHz links from AGN, ANG, BDA, GRO, GYI, GBM, GDS,
GDSX, GWM, GYM, HAW, HSK, HSKX, MAD, MADX, MIL, TEX, VAN, RED,
MER, MARS, and Parkes via 2.4-kbps HSD lines (GDSX, MADX, HSKX, MARS,
and Parkes will remote data via the corresponding 85-foot MSFN station.)

N o t e

LM and lU data will not be downlinked simultaneously
on the 2282. 5-MHz data l ink.

c FM remoting of biomed and contingency parameters from AGN, ANG, BDA,
GYI, GRO, GBM, GDS, GWM, GYM, HAW, HSK, MAD, MIL, RED, TEX, VAN,
a n d M E R .

d. Selected S-II parameters from the BF-1, and BF-2, links from ANG, BDA, and
MIL through the discriminators and the Analog Multiplexer Quantizer (AMQ)
via 2.4-kbps HSD lines

5 7 - 1
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e. Selected S-II parameters from the BP-1 link from ANG, BDA, and MIL via
the 2.4-kbps HSD lines

f. Commerical TV from GDS, MAD, HSK, and Parkes

g. Selected EMU (EVCS PAM) parameters from HSK, GDS, MAD, MIL, through
D D F - 1 3 v i a t h e 2 . 4 - H S D l i n e s .

5 7 . 1 . 3 S P E C I A L T L M S U P P O R T

57.1.3.1 DSS-71 Support. The DSS-71 (JPL station, Merritt Island) USB antenna
will support the Countdown Demonstration Test (CDDT), launch countdown, and launch
phase through LOS on a non-interference basis. PM video will be transmitted to MIL
via the A2A circuit. A voice coordination loop will be established between the DSS-71
stations and MIL USB. DSS-71 will also provide signal strength recordings and
polaroid photographs of the spectrum display showing sideband relationships. Video
from DSS-71 will be used if the MIL USB antenna fails.

57.1. 3.2 MIL Launch Phase Remoting. During the terminal count and through MIL
LOS during launch, MIL will remote to CIF on the A2A line the following links:

a. AF-1 - 256.2 (S-IC)

b. AP-1 - 244.3 (S-IC)

c. BF-1 - 241.5 (S-II)

d. BF-2 - 234.0 (S-II)

e. BP-1 - 248.6 (S-II)

f. CP-1 - 258.5 (S-IVB)

g. DP-1 - 245. 3 (lU)

h. DP-IB - 2282. 5 MHz (lU)

i. CSM (2287.5 MHz or 2272. 5 MHz)

57.1. 3. 3 MIL Launch Phase Backup Links. MIL USB will receive the following
links from CIF via multiplex on an A2A line:

a. 2287.5 MHz (CSM)

b. DP-1 - 245. 3 MHz (lU)

c. CP-1 - 258. 5 MHz (S-IVB)

d. BP-1 - 248. 6 MHz (S-H)

57.1.3.4 MIL, BDA, and ANG S-II Parameters. The S-II parameters listed in
table 57-1 will be processed by FM discriminators, multiplexed and quantized by the
AMQ, and included in the HSD format.

5 7 - 2
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57.1.3.5 Onboard Television. CDS, MAD, and HSK.will receive and remote real
t i m e n c a n - c o n v e r t e d T V t o M C C .

P b C . ^ 2 .

THE CSM WILL DOWNLINK COLOR TV ONLY, THE LM WILL DOWNLINK SLOWSCAN|
BLACK AND WHITE TV IN MODES II OR III, REFER TO SECTION 57 OF THE
N O D F O R T V M O D E D E S C R I P T I O N S ,

Ta b l e 5 7 - i . A i v n ^ p a r a m e t e r A s s i g n m e n i a

1 9

A M Q M e a s F M M e a s

C h a n n e l N o . L i n k N a m e

0 N / A N / A Ground input (zero volt reference)

1 D 1 3 - 2 0 1 B F 2 - 1 2 E l T h r u s t C h a m b e r P r e s s
w

2 D 1 3 - 2 0 2 B F 2 - 1 3 E 2 T h r u s t C h a m b e r P r e s s

3 D 1 3 - 2 0 3 B F 2 - 1 1 E 3 T h r u s t C h a m b e r P r e s s

4 D 1 3 - 2 0 4 B F l - 1 3 E 4 T h r u s t C h a m b e r P r e s s

5 D 1 3 - 2 0 5 B F l - 1 2 E 5 T h r u s t C h a m b e r P r e s s

6 B l a n k

t h r o u ^
1 1

-

1 2 *
A G C

1 3 *
i

*For CDS, HSK, and MAD only.
N o t e

Use standard TRIG output filters in the S-II discri
m i n a t o r s .

5 7 . 1 . 3 . 6 A M Q A s s i g n m e n t s a n d S e t u p .

a. Refer to table 57-1 for the AMQ channel assignments. Refer to Section 57 of
NOD fo r the AMQ swi tch se t t ings .

b. At the 85-foot stations and their wings, the CSM and LM receiver AGCs will
be routed into a matrix and, dependent on the system/vehicle combination, the
proper receiver AGO patched into the AMQ. The calibration of the receiver out
put vs AMQ output (001-376 octal) will be found in paragraph 57. 6.1. 6d.

nNYTIME THE AMQ IS POWERED DOWN TELEMETRY WILL NOTIFY
the COMPUTER SECTION TO SET THE AMQ 1299 SWITCH TO THE
NEUTRAL POSITION 1is l*lci

5 7 - 3
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5 7 . 1 . 3 . 7 F M D i s c r i m i n a t o r s . T h e F M d i s c r i m i n a t o r s w i l l d i s c r i m i n a t e t h e S - I I
parameters and input to the AMQ. They will also discriminate the LM EKG, EMU
EKGs, and EVCS (PAM) data. In addition, the following will apply:

a. The S-II parameters are required from MIL, BDA, and ANG only.
I " 0P-4- lb. The aW-Hz filters will be used for the i EMU EVCS discriminators. The

DELAY/AMPLITUDE switch should be set b) the AMPLITUDE position, t'hesc

c. For the EKGs from LM and EMU, the wideband output of the LM voice sub-
carrier demod will be used as the primary input to the EMR-210 discriminators.

I o U T P v r i A c 3 - ^ H Z . .
d. The Vidar calibrator will be used to calibrate the discriminator AMQ setup.
The lower band-edge output of the calibrator will result in an AMQ output of OOlg .
The upper band-edge output of the calibrator will result in a 376a output. Care must
be exercised at upper bands so that the AMQ output is adjusted at the point where
the transition to 376a takes place.

57.1.3.8 LM FM Subcarriers. The 1.25 MHz-composite is a subcarrier down
linked in LM USB modes 1, 2, 9, and 10. When the LM is in mode 8, the LM voice
and additional subcarriers (IRIG 9 through 13) are modulated directly on the PM
base band. The 1. 25-MHz composite subcarrier will contain LM voice and additional
subcarriers at frequencies of IRIG channels 9 through 13. IRIGs 9 through 12, pre
sent only during dual EVA (LM USB modes 9 and 10) will contain Portable Life
Support System (PLSS) data from the Extra Vehicular Communicator (EVC) one and
two. IRIG 13, present at all times, will contain EKG from the LM only when
LM is manned. Refer to table 57-2 for data assigned to these IRIG channels.

T a b l e 5 7 - 2 . L M F M I R I G A l l o c a t i o n s

E V C N o . 1

I R I G Freq (kHz) Deviation (%)
E K G 1 0 5 . 4 ± 7 . 5

P A M 1 2 1 0 . 5 ± 7 . 5

E V C N o . 2

I R I G F r e q D e v i a t i o n

E K G 9 3 . 9 ± 7 . 5

P A M 1 1 7 . 3 5 ± 7 . 5

L M

I R I G F r e q D e v i a t i o n

E K G 1 3 1 4 . 5 ± 7 . 5

V
5 7 - 4 1





C. SIMULTANEOUS APOLLO ALSEP SUPPORT.
STATIONS WITH THREE WIDE BAND, RECORDERS WILL SET UP PER
PARAGRAPH 57. 1.3.982 ABOVE. DilTA LOSSES WHILE CHANGING
TAPES ARE EXPECTED. AT STATIONS WITH ONLY TWO WIDE BAND
RECORDERS TRACK 9 (LM EKG) WILL BE DELETED AND 2276.5 MHZ
ALSEP VIDEO WILL BE RECORDED IN THE FM MODE. AT 85 FOOT
SITES WHEN THE LM IS POWERED UP, TRACK 13 OF RECORDERS 1
AND 2 WILL BE RE-ASSIGNED TO 2276.5 MHZ ALSEP VIDEO
RECORDED IN THE FM MODE. WHEN THE LM IS NOT POWERED UP
2276.5 MHZ ALSEP VIDEO WILL BE RECORDED ON TRACK 7 IN THE
FM MODE ON RECORDERS 1, 2, 3 AND 4, AT 85 FOOT SITES.

5 7 . 1 . 3 . 1 1 T I M E C O D E T R A N S L A T O R A N D D A T A P L A Y B A C K . - F O R T H E
DURATION 01-' THk HiyyiON, IHk UUIHUI U}. IHAl'k 14 Of the
ACTIVE WIDEBAND MAGNETIC TAPE RECORDER WILL BE PATCHED TO AN
IRIG DISCRIMINATOR, AND THE OUTPUT OF THE DISCRIMINATOR
WILL BE PATCHED TO THE DATATRON TIME CODE TRANSLATOR INPUT.
THE OUTPUT OF THE DISCKIMINATOR WILL BE SET TO 3 VPP. WHEN
MCC REQUESTS DATA PLAYBACK, THE APPROPRIATE WIDEBAND RECORDER
MUST BE PATCHED TO THE IRIG 18 DISCRIMINATOR. DURING PASSES,
THE FRONT PANEL INDICATOR ON THE TRANSLATOR SHOULD BE
CHECKED TO ENSURE THAT IT IS UPDATED EVERY SECOND AND THAT THE
TIME INDICATED IS THE ACTUAL GMT (MINUS RE CORD/REPRODUCE
TIME). BEFORE THE TRANSLATOR OUTPUT WILL APPEAR IN THE 2.4
KBPS OUTPUT DATA, THE FOLLOWING CONDITIONS MUST BE SATISFIED:

A. A PLAYBACK FORMAT (FMT) MUST BE SELECTED ON THE
COMPUTER (100, 200, OR 300 SERIES FMT)
B . T H E P L AY B A C K B I T M U S T B E S E T
C. THE CSM, LM, OR lU DECOM MUST BE IN LOCK; TRACK
5 M AY B E PAT C H E D D I R E C T LY I N T O T H E T I M E C O D E T R A N S
L A T O R .

ANYTIME THE TIME CODE TRANSLATOR IS POWERED DOWN, TELEMETRY
WILL NOTIFY THE COMPUTER SECTION TO SET THE GMT TAPE PLAY
B A C K 1 2 9 9 S W I T C H T O T H E N E U T R A L P O S I T I O N .
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5 7 . 1 . 3 . 9 A L S E P - 2 S u p p o r t

a. General. After lunar landing the ALSEP-2 package, designated EASEP, will be
deployed by the astronauts. Once this package is activated, it will become
necessary for MSFN stations to support the data from the ALSEP and remote it to
MCC This will require a reconfiguration of the station from an Apollo configuration
to an ALSEP configuration. The station may be required to revert back to Apollo
support after a specified amount of time.
b Configuration Changes. When reconfiguring to ALSEP, certain telemetry con-
figurations for Apollo support will be maintained. These configurations are as
f o l l o w s :

(1) The No. 1 wideband magnetic tape recorder should be maintained in an
Apollo configuration. This will apply to all stations that have at least threewideband tape recorders. Stations having only two wideband recorders will
have to reconfigure both recorders.

(2) Recorder-No. 3, at st itions with r̂ee widebaijd--l'ecorderŝ ^̂ 9an be set u
prime AJfcSEP recordel̂ nd not,j3hSnged durmg-AT̂ llo supgprtT̂ This aUoWsrecprtierNo. 2.idM the orĵ T^corderniS^cled to be r̂ ooMigured whe

ALSEP^pport to Apollo supporter vice versa.

o r c ^
J t « E P changing Tbc #

Biomed patching and AGC and SPE patching on the DSDU.

(4) All AMQ and PAM setups.

57.1.3.10 Data Transfer To ARIA (RED and MER). The TLI data from RED and MER
will be transfered to an ARIA. The links to be transfered and modes of transfer are
a s f o l l o w s :

D a t a T r a c k S u b c a r r i e r S - b a n d L i n k ( M H z )

P a s s 1 D P - l 1 1 1 . 0 2 4 M H z 2 2 8 2 . 5

D F - 1 8 4 5 0 k H z 2 2 8 2 . 5

T i m i n g 5 1 . 2 5 M H z 2 2 8 2 . 5

P a s s 2 C P - 1 6 1 . 0 2 4 M H z 2 2 8 2 . 5

D F - 1 1 2 4 5 0 k H z 2 2 8 2 . 5

T i m i n g 5 1 . 2 5 M H z 2 2 8 2 . 5

P a s s 3 C S M T L M V i d e o 1 3 1 . 0 2 4 M H z 2 2 8 2 . 5

T i m i n g 5 1 . 2 5 M H z 2 2 8 2 . 5

For detail transfer procedures, refer to Section 62 of these supplements.
^*7. I 3 ir (.^) AFTER TLI, RECORDER iW .

AT STATIONS WITH THREE WIDE3AN0 RECORDERS CAN EE SET U? AS
A PRIME ALSEP RECORDER AND NOT CHAMGED DURING APOLLO SUPPORT .

r i i M fi i i ( i l l n e s e n 1 1 D P I n
n g o n i S I I T i i r i i O i f l O i T i O l l i I

1̂1*191
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57.1. 3.K ALSEP-2 Support

^ ^ Section 57. Telemetry

a. Geneml. After lunar landing the ALSEP- 2 package, designated EASEP, will be
deployed b)othe astronauts. Once this packaj e is activated, it will becomenecessary f̂ MSFN stations to support the d ita from the ALSEP and remote it to ■'MCC. This wiĵ l require a reconfiguration of jthe station from an Apollo configur̂ ion
to an ALSEP cmifiguration. The station mayibe required to revert back to Apojilbsupport after a s^ctfied amount of time. ^/'
b. Configuration ChKpges. When reconfiguring to ALSEP, certain telemetry con-
figurations for Apollo Impport will be maintaitied. These configurations/re as
f o l l o w s ; \ j /

\ ' -
(1) The No. 1 widebandNpagnetic tape recorder should be maintained in an
Apollo configuration. Thiis^will apply to al^l stations that have ^ least three
wideband tape recorders. Stations having only two wideband- recorders will
have to reconfigure both reorders.

(2) Recorder No. 3, at stations\yith threej wideband recorders, can be set up asprime ALSEP recorder and not cl̂ ged during Apollo/hupport. This allows
recorder No. 2 to be the only recorUpr neraed to be/feconfigured when changingfrom ALSEP support to Apollo suppofl̂  or |ice ver/Sa.

\ /
(3) Biomed patching and AGO and SPE plE4(fhinĝ on the DSDU.

X(4) All AMQ and PAM setups.

5 7 . 1 . 3 . 1 0 D a t a T r a n s f e r To A R I A ( R E D a n d T h e T L I d a t a f r o m R E D a n d M E R
will be transfered to an ARIA. The links to^be tj^ansfer^ and modes of transfer are
a s f o l l o w s ; / >

P a s s 1 D P - 1

D F - 1

T i m i n g

P a s s 2

P a s s 3

C P - 1

D F - 1 .

Ti o Ti n g

;SM TLM Video 13

T i m i n g 5

For detail traiisfer procedures, refer to Section

S u b c a r r t c r
%

1 . 0 2 4 M H z ■

4 5 0 k H z

1 . 2 5 M H z

1 . 0 2 4 M H z

4 5 0 k H z

1 . 2 5 M H z

1 . 0 2 4 M H z

1 . 2 5 M H z

S -band L i nk (MHz )

2 2 8 2 . 5

2 2 8 2 . 5

2 2 8 2 . 5

2 2 8 2 . 5

, 2 2 8 2 . 5

2 8 2 . 5

228̂
2 2 8 2 . 1

2 o f these supp lements .
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5 7 . 1 . 4 T E L E M E T R Y L I N K S

57.1. 4.1 VHF Telemetry Links. The VHF telemetry links are as follows;

T e r m i n a l
C o u n t

C R FL i n k V e h

N o m i n a l

F r e q
( M H z )

T e r m i n a l
C o u n t C R F
F r e q

N o m i n a l
M a x i m u m
D e v i a t i o n

( k H z )

A F - 1 * S I C 2 5 6 . 2 ± 1 3 7 . 5

A P - 1 * S I C 2 4 4 . 3 ± 3 9

B F - 1 * S - I I 2 4 1 . 5 ± 1 3 7

B F - 2 * S - I l 234 . 0 ± 1 3 7

B P - 1 * S - I I 2 4 8 . 6 ± 3 9

C P - 1 S - I V B 2 5 8 . 5 ± 3 9

D F - 1 l U 2 5 0 . 7 ± 1 3 7

D P - 1 * * l U 2 4 5 . 3 ± 3 9

*Active only on launch
**Identical telemetry data to 2282. 5 MHz link (DP-IB)

T e r m i n a l
C o u n t C R F

Change/
No Change

N o t e

The blanks under the terminal count CRF columns are pro
vided as an aid to the VHF receiver technician.

57.1.4.2 EVCS Data. The Extra-Vehieular Communications System (EVCS) con
sists of VHF communications, EKGs, and PAM data. The EKGs and PAM are on
IRIGs 9 through 12 (see paragraph 57.1.3.8 and table 57-2). The PAM data is
commutated at a 30-by 1 l/2-(45 pps) rate. The PAM decommutator switch settings
and general program description are found in paragraph 57.6.3. Refer to the alpha-
numeral listings for PAM contents.

57.1.4.3 USB Telemetry Links. USB telemetry link assignments are given in
Section 54 of the NOD.

5 7 . 2 V H F T E L E M E T R Y R E C E I V E R C O V E R A G E

The following stations will receive VHF TLM data; ACN, ANG, BDA, CRO CYl
GBM, GWM, GYM, HAW, HTV, MER, MIL, RED, TAN, TEX, and VAN.
Individual stations will configure their systems to receive VHF TLM data in accordance
with the telemetry receiver setup tables at the end of this section.

57.3 RECORDER CONFIGURATION INSTRUCTIONS

5 7 . 3 . 1 M A G N E T I C T A P E R E C O R D E R S

57.3.1.1 General. Tape recorder assignments for supporting stations are contained
in the telemetry recorder setup tables at the end of this section. The MCC wideband
recorders will be run at 30 ips except where noted in paragraphs 57. 3.1. 2b
and 57. 3.1.4. The MSEC wideband recorders will be run at 60 ips. After S-IVB/lU
battery depletion, recorder No. 2 or 3 will be configured and operated the same as
recorder No. 1 at ACN. CRO, GWM, GBM, MER, VAN, RED, and HTV. After

5 7 - 6



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

TLX + 3 hours, 30-foot antenna USB stations will record only during the following
c o n d i t i o n s :

a. When scheduled to go two-way on any link

b. During DSE dumps scheduled by SCM

c. When scheduled by the SCM as a backup to a two-way station

d. On request from TIC.

Eighty-five-foot antenna USB stations will record during all periods of acquisition. At
all stations, recorders will be operated in series, starting the next recorder 1 minute
prior to the first recorder running out of tape.

N o t e

1. The contents of the USB mixer are found in Section 54 of
these supplements.

2. All stations may, at their discretion, record extraneous
data on open tracks. This will not interfere with the
required data. Tape labels will be annotated to show the
type of data recorded, and that the data recorded was at
the station's option. Should a requirement for the open
track occur, it will have precedence over the station's
optional recorded data.

3 ■ 1 0
57 3^1,2 Tape Recorder Data Description. The following are descriptions of recorder
links and data on those links:

a. 2287.5-MHz TLM Video. This is the PCM 51.2/1.G-kbps data output of the 1.024
S D D S d e m o d . ~
b 29,72.5-MHz TV or Voice. The TV will be from the USB TV output and
recorded in the FM mode. The voice will be dump voice patched from the outputof the 64-kHz voice filter via the C-COR or HP-467 video amplifier and wul be
r e c o r d e d d i r e c t .
c. 2272.5-MHz TLM Demod. This is the CSM dump or real-time PCM 51.2/l.'6-kbps
data output of the 1. 024 SDDS demod.

d. 2282.5-MHz LM TLM Demod. LM real-time PCM data from the 1.024 SDDS
d e m o d .

e. LM EKG. This will also contain the LM voice and will be patched from the output ^
of the 1.25-MHz SDDS demod for modes 1, 2,7,9, and 10. For mode 8 the data is on I isi 19
baseband and will be output of the PM buffer.

f^ 2272.5-MHz LM Sji Dump. This is the dump data for LM and will be the output
o f t h e F M c a r r i e r d e m o d .

s. 1.25-MHz EVC Composite. Required only at 85-foot stations and MIL this is
LM EKG and the EVC data from the LM and will be the output of the 1.25-MHz ^
SDDS demod (2282.5) for modes to. For mode 8 the data is baseband and I IS' 19
under this condition will be from the output of the PM buffer (ref. 57.1.3.8 for EVC
d e s c r i p t i o n ) .
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AS-506 Supplements to NOD S e c t i o n 5 7 . Te l e m e t r y

TLI + 3\ours, 30-foot antenna USB stations wî  record only during the following
c o n d i t i o n s

a. When\cheduled to go two-way on any link
b. During Î E dumps scheduled by SCM
c. When scheduled by the SCM as a backup ̂  a two-way station
d. On request frô  TIC.

Eighty-five-foot antenn:OUSB stations will recotd during all periods of̂ quisition. At
all stations, recorders will be operated in serifs, starting the next reorder 1 minute
prior to the first recorder ̂ nning out of tape.

N o t e

1. The contents of theXiSB mixer ar4 found in Sectipfi 54 of
t h e s e s u p p l e m e n t s .

2. All stations may, at th^ discretibn, recor^xtraneousdata on open tracks. TWte will no| interfê with the
required data. Tape labels will b̂  annot̂ d to show the
type of data recorded, and flmt thb datayTecorded was atthe station's option. Should Kreqijiir̂ ent for the opentrack occur, it will have preĉ njje/bver the station's
optional recorded data.

57.3.1.2 Tape Recorder Data Descript ion,
l inks and data on those l inks:

following are descriptions of recorder

a. 2287.5-MHz TLM Video. This is^e PC|M 51^2/1.6-kbps data output of the 1. 024
S D D S d e m o d .

b . 2 2 7 2 . 5 - M H z T V o r Vo i c e .
recorded in the FM mode. Th(
of the 64-kHz voice filter via^
r e c o r d e d d i r e c t .
0. 2272.5-MHz TLM Degfod.
data output of the 1. 024/SDDS demod.

(e TV will te from ̂ e USB TV output and
/voice will be dump voibe patched from the outputle C-COR or pP-467 vid̂ amplifier and will be

!This is the CSM dump or real-time PCM 51.2/l.'6-kbps

d . 2 2 8 2 . 5 - M H z L M /
d e m o d .

e . L M E K G
o f t h e 1 . 2 5 -
b a s e b a n d

f . m 2
o f t h e

rUM Demod. LM real-jtime PCM data fronk̂e 1.024 SDDS
.is will also contain the LM voice and will be patchê rom the output
SDDS demod for modes 1, 2, 9, and 10. For mode 8 tjie data is on

will be output of the PM buffer;
/ f V

a-MHz LM Sji Dump. This is the dump data for LM and will be thÂ utput
: c a r r i e r d e m o d . i

g. /1.25-MHz EVC Composite. Required only at 85-foot stations and MIL this H
EKG and the EVC data from the LM and wil l be the output of the 1.25-MHz

foDS demod (2282.5) for modes 9 and 10. :^r mode 8 the data is baseband and
under this condition will be from the output ctf the PM buffer (ref. 57.1.3.8 for EVC^
d e s c r i p t i o n ) .
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AS-506 Supplements to NOD Section 57. Telemetry

57.̂ .1.3 Annotations and Calibrations
required data is not being recorded on its assigned track, voice annotat̂nwill DC made giving the reason for the data absence; for example, data not being

do l̂idked or recorder track failure. The data label should also be annotate^oindicate X blank track.

b. All prepass and postpass calibrations wilLhf^/made al 15 ips
S e c t i o n 3 5 o f t h e N O D . ^ions wiÛmade al 15 ips looted per

57.3.1.4 Addition^Instructions

a. All predetectionVecordings of Saturn Launch Vehicle (SLV) VHF TLM links will
be centered at 450 kHf

b. VHF receiver signal strength will be recorded on magnet̂  tape as directed by
the station's receiver setuXtables at the end of this section^

c. The biomed mixer output
No. 1 (reference El-3779). |1 be patched to the ext̂ al (direct) input of mixer

57.3.1.5 2272.5 MHz Luik. The 227X. 5-MHz link c^n be downlinked in one of twelve
modes. Refer to USB, Section 54 of the\NOD, for ^tailed mode descriptions. The
particular mode for each station will be î icatedih the SCM and/or by voice direction.
During all dumps, run the wideband recorder at>120 ips. This will eliminate problems
experienced on prior missions. The TIC wilLmform the station whenever a dump isscheduled. Upon cue by the TIC, set speed ̂ 120 ips and start the recorder to be usedfor dump recording. Stations should bear ̂ mihd that the SCM can schedule a station
for CSM HBR dump and in actuality the dî p recWed will contain both CSM HBR and
C S M H L B R .

57.3.1.6 Telemetry Dump Recordinfif̂ and Playback pX)cedures
a. General. Thirty seconds rnfior to the actual dump ttie TIC will notify the sta-
Uon(s) to standby for a dum̂  Stations will start their dhmp recorders at 120 ips.

immissions, LM and CSM, wim.approximately 5 minutesbetween segments for reading the tape aboard the CSM. As soon as the dump has
been completed, the stâ on(s) will switch to the real-time reorder (started 1 minuteprior to turning off tl̂dump recorder) and operate it at 30 ips.N
b. Sequence of Events for Recording Dumps

(1) The TIC *̂ iH verbally notify stations of dump modulation at -3\seconds.At this tim^stations scheduled for the dump will start the fully loadM recorder
at 120 ips/ Stations will reload the recorder not recording dump dat̂ nd standby
for the ̂ d of the dump (LOS of dump modulation).
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AS-506 Supplements to NOD Sect ion 57. Telemetry

5 7 . 3 . 1 . 3 A n n o t a t i o n s a n d C a l i b r a t i o n s

a. When required data is not being recorded on its assigned track, voice annotation
will be made giving the reason for the data absence; for example, data not being
downlinked or recorder track failure. The data label should also be annotated to
i n d i c a t e a b l a n k t r a c k .

b. All prepass and postpass calibrations will be made at 15 ips and annotated per
S e c t i o n 3 5 o f t h e N O D .

5 7 . 3 . 1 . 4 A d d i t i o n a l I n s t r u c t i o n s

a. All predetection recordings of Saturn Launch Vehicle (SLV) VHF TLM links will
b e c e n t e r e d a t 4 5 0 k H z .

b. VHF receiver signal strength will be recorded on magnetic tape as directed by
the station's receiver setup tables at the end of this section.

■vim--bQ'1iai<ibadXerther^)£i^l!<iiSC^^

57. 3.1.5 2272.5-MHz Link. The 2272. 5-MHz link can be downlinked in one of twelve
modes. Refer to USB, Section 54 of the NOD, for detailed mode descriptions. The
particular mode for each station will be indicated in the SCM and/or by voice direction.
During all dumps, run the wideband recorder at 120 ips. This will eliminate problems
experienced on prior missions. The TIC will inform the station whenever a dump is
scheduled. Upon cue by the TIC, set speed at 120 ips and start the recorder to be used
for dump recording. Stations should bear in mind that the SCM can schedule a station
for CSM HBR dump and in actuality the dump received will contain both CSM HBR and
C S M H L B R .

57.3.1.6 Telemetry Dump Recording and Playback Procedures

a. General. Thirty seconds prior to the actual dump the TIC will notify the sta-
tion(s) to standby for a dump. Stations will start their dump recorders at 120 ips.
The dump will be in two transmissions, LM and CSM, with approximately 5 minutes
between segments for rewinding the tape aboard the CSM. As soon as the dump has
been completed, the station(s) will switcli to the real-time recorder (started 1 minute
prior to turning off the dump recorder) and operate it at 30 ips.

b. Sequence of Events for Recording Dumps

(1) The TIC will verbally notify stations of dump modulation at -30 seconds.
At this time stations scheduled for the dump will start the fully loaded recorder
at 120 ips. Stations will reload the recorder not recording dump data and standby
for the end of the dump (LOS of dump modulation).

5 7 - 8



AS-506 Supplements to NOD S e c t i o n 5 7 . Te l e m e t r y

(2) At end of dump modulation, stations will start the recorder that was reloaded during the dump. This recorder will operate at 30 ips. This will aH PDc .
allow 60 minutes of continuous recording during which time the TIC may request
playback of any dump data requested.

c . Typ ica l Examp le o f Dump Sequence o f Even ts

(1) MAD is standing by to acquire the spacecraft after lunar occultation. At
emergence-2 minutes recorders No. 1 and 3 are started at 30 ips.

(2) At spacecraft emergency + 10 minutes the TIC will inform the MAD M&O
that a dump is being scheduled at emergence + 15 minutes and the data to be
dumped will be CSM and LM data.

(3) After turning on the FM transmitter and confirming sufficient FM signal
strength to receive good quality dump data, the TIC will inform the MAD M&O
that the dump will start in 30 seconds.

(4) The recorder tech at MAD will start recorders No. 2 and 4 at 120 ips, and
reload recorders No. 1 and 3. If the dump should last longer than 15 minutes,
recorders No. 1 and 3 will be started at 120 ips 1 minute prior to end of tape
on recorders No. 2 and 4 and continue recording until the dump has ended.

(5) As soon as dump modulation ends, recorders No. 1 and 3 are started ( or 2
and 4 if dump exceeded 15 minutes) at 30 ips. This will allow the TIC 60 minutes
to playback dump data without interrupting the requirement to record real-time
data. If the playback should require more than 60 minutes, the TIC will allow
the station time to reload the necessary recorders so that the station will not
lose any real-time data.

(6) Stations will ensure that there are no speed changes on data tapes. The tape
used for dump recording can contain more than one dump; however, they will not
contain any real-time data recorded at 30 ips. Ensure diat clear annotation,
including the word "dump", is made on the tape label so that no possible confusion
could exist during postmission analysis by the final data users.

57.3.1.7 Special Telemetry Procedures. The following combinations will be given to
the station by the TIC either prepass or during the pass if special processing is required.
The four combinations should cover all possible requirements; however, in a contingency
any part of any combination may be modified. Stations will follow bit-rate changes using
specified decom formats and ensure that particular attention is given to the setting of
playback bits when called for. The four combinations are as follows:

C o m b i n a t i o n 1

a . C S M P M T L M H B R o r L B R

D e c o m F o r m a t P l a y b a c k B i t S e t I n p u t t o C o m p u t e r

C S M H B R o r C S M L B R N o Y e s

5 7 - 9



AS-506 Supplements to NOD S e c t i o n 5 7 . Te l e m e t r y

b. LM PM Telemetry HBR or LBR

D e c o m F o r m a t

L M H B R o r L M L B R

c . C S M F M

(1) CSM dump TLM

D e c o m F o r m a t

C S M H B R

C S M H L B R D

(2) LM dump TLM

D e c o m F o r m a t

Playback Bi t Set

N o

I n p u t t o C o m p u t e r

Y e s

P layback B i t Se t

Y e s

Y e s

P layback B i t Se t

Y e s

Y e s

Inpu t t o Compu te r

Y e s

Y e s

I n p u t t o C o m p u t e r

Y e s

Y e s

L M H L B R D

L M M L B R D

d. Biomed from CSM PM and LM PM downlinks

e. CSM FM downlink voice may be requested to be remoted to MCC while CSM
HBR dump is in process.

N o t e

Dump TLM is remoted to MCC in real time as it is
being received in this combination.

C o m b i n a t i o n 2

a . C S M P M T L M H B R o r L B R

D e c o m F o r m a t s

C S M H B R o r C S M L B R

b . L M P M T L M H B R o r L B R

D e c o m F o r m a t s

L M H B R o r L M L B R

P layback B i t Se t

Y e s

P layback B i t Se t

N o

Inpu t to Compute r

Y e s

I n p u t t o C o m p u t e r

Y e s

5 7 - 1 0
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0 . G S M F M

D e c o m F o r m a t s P l a y b a c k B i t S e t I n p u t t o C o m p u t e r

G S M H B R N o Y e s

G S M H L B R D N o N o

N o t e

Only the GSM HBR dump TLM will be remoted to MGG.

d . B i o m e d f r o m G S M F M a n d L M P M d o w n l i n k s

e. GSM FM downlink voice may be requested to be remoted to MGG when
GSM HBR dump is in process.

N o t e

Dump TLM is remoted to MGG in rea l t ime as i t i s
being received in this combination.

C o m b i n a t i o n 3

a . G S M P M T L M H B R o r L B R

D e c o m F o r m a t s P l a y b a c k B i t S e t I n p u t t o C o m p u t e r

G S M H B R o r
G S M L B R N o Y e s

b . L M P M T L M H B R o r L B R

D e c o m F o r m a t s P l a y b a c k B i t S e t I n p u t t o C o m p u t e r

L M H B R o r
L M L B R N o Y e s

c. Tape playbacks during active station support of real-time links are as follows:

D a t a
P l a y b a c k B i t
R a t e ( k b p s )

D e c o m
F o r m a t

Playback
B i t S e t

Input to
C o m p u t e r

(1) GSM dump TLM HBR 5 1 . 2 G S M H B R Y e s Y e s

(2) G S M d u m p T L M H I , B R 5 1 . 2 G S M H L B R D Y e s Y e s

(3) GSM dump TLM HI BR 12. 8 (note) G S M L B R D Y e s Y e s

(4) GSM dump TLM LBR 1 . 6 G S M L B R D Y e s Y e s

(5) G S M P M T L M H B R 5 1 . 2 G S M H B R Y e s Y e s

(6) G S M P M T L M L B R 1. 6 G S M L B R D Y e s Y e s

5 7 - 1 1
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D a t a
P l a y b a c k B i t
Ra te (kbps )

D e c o m
F o r m a t

Playback
B i t S e t

Inpu t to
C o m p u t e r

(7) LM dump TLM HT.BR 1 . 6 a t 5 1 . 2 L M H T B R D Y e s Y e s

(8) LM dump TLM HLBR 1 . 6 a t 1 2 . 8 L M M L B R D Y e s Y e s

(9) LM dump TLM MLBR 1 2 . 8 L M M L B R D Y e s Y e s

(10) LM dump TLM HLBR or
M L B R 1. 6 L M T , B R D Y e s Y e s

(11) LM PM TLM HBR 5 1 . 2 L M H B R Y e s Y e s

(12) LM PM TLM LBR 1 . 6 L M L B R D Y e s Y e s

N o t e

Use the wide band signal conditioner and manually set up
12. 8 kb for bit rate. P/B recorder speed will be 30 ips.

d. Biomed from CSM PM and LM PM (from RT source not tape P/B)

e. Playback voice may be requested from recorded data that is being remoted per
items C (1) or (4).

C o m b i n a t i o n 4

a . C S M P M T L M H B R o r L B R

D e c o m F o r m a t s P l a y b a c k B i t S e t

C S M H B R o r C S M L B R Y e s

b . L M P M T L M H B R o r L B R

D e c o m F o r m a t s

L M H B R o r L M L B R

P layback B i t Se t

N o

I n p u t s t o C o m p u t e r

Y e s

I n p u t s t o C o m p u t e r

Y e s

c. Tape playbacks during active station support of active real-time links are as
f o l l o w s :

D a t a

(1) CSM Dump TLM HBR

(2) CSM dump TLM HLBR

(3) CSM dump TLM HLBR

P l a y b a c k
B i t R a t e

5 1 . 2

51.2 (note 1)

12. 8 (note 2)

D e c o m
F o r m a t

C S M H B R

C S M L B R

C S M L B R

P l a y b a c k I n p u t t o
B i t S e t C o m p u t e r

N o

N o

N o

Y e s

Y e s

Y e s

5 7 - 1 2
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D a t a
Playback D e c o m Playback Input to
B i t R a t e F o r m a t B i t S e t C o m p u t e r

(4) CSM dump TLM HLBR 1 . 6 C S M L B R N o Y e s

(5) C S M P M T L M H B R 5 1 . 2 C S M H B R N o Y e s

(6) C S M P M T L M T , B R 1 . 6 C S M L B R N o Y e s

N o t e s

1. Use the wideband signal conditioner and manually select 51. 2
kbps. Recorder speed will be 120 ips.

2. Use the wideband signal conditioner and manually select 12. 8
kbps. Recorder speed will be 30 ips.

d. Biomed from LM PMand CSM HBR playback

e. Playback voice may be requested from playback source for remoting to MCC.

5 7 . 3 . 1 . 8 C o m b i n a t i o n E x p l a n a t i o n s

a. Combinations 1 and 2 are typical data requirements during TEI, TLl, etc. and
also allow simultaneous reception of LM and two CSM sources, FM-CSM and
P M - C S M , a t M C C .

b. Combination 3 is typical data requirement when a station is in active pass
support and a tape playback is required with the playback bit set. Should a station
be called upon for tape playback when not in pass activity, most likely only para
graphs c, d, and e, in their entirety or in part, may be required.
c. Combination 4 is a typical data requirement when a station is in active pass
support and previously recorded data would be required in MCC as real-time data
with no playback bit set. The data received in real time would be remoted to MCC
with the playback bit set to allow simultaneous reception of two CSM sources.

57.3.1.9 Example of Typical Combinations During TEI (Combination 1)

A C N

Normal data processing

C D S

A . C S M P M r e a l t i m e

B . L M - N / AN o c o m b i n a t i o n w o u l d b e
v o i c e d t o s t a t i o n . M S F N
formats 7 and 9. CSM PM C. CSM FM playback
d o w n l i n k a n d b i o m e d
would be remoted to MCC.

bit set (CSM dump)

D . B i o m e d f r o m t h e
C S M P M d o w n l i n k

E . N / A

M A D

A . C S M P M r e a l t i m e

B . L M T L M - N / A

C. CSM FM playback
bit set (CSM dump)

D. FM remoting FMT 9
from CSM dump

E . C S M F M d o w n l i n k v o i c e
t o M C C

5 7 - 1 3
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The combinations previously listed will be voiced to stations in the following manner;
GDS: Combination 1: No LM required; paragraph e not required.

MAD: Combination 1: No LM required; change paragraph d to FM remoting;
FMT 9, GSM dump is data source.

M S F N F o r m a t s

MAD - 107 and 109

GDS - 008 and 110

A C N - 0 0 7 a n d 0 0 9

The redundancy of data availability in MCC is clearly shown in the above examples
should line failures occur or station problems develop.

The reasons for setting playback bits on decoms result from the flight controller
requirement for routing certain data at MCC to real-time displays and others to
playback displays.

N o t e

The configuration in the example could be from
any three stations in the network.

57.3.2 COMMUNICATIONS RECORDERS

57.3.2.1 Recorder Assignments. Voice communications will be recorded on the
fo l low ing recorders :

a. FR-llOO/GS-80: ACN, ANG, BDA, CYI, CRO, GBM, GDS, GWM, GYM,
HAW, HSK, MAD, MIL, and TEX

b. AMP-300: MER, RED, and VAN

c . G R - 2 5 0 0 : H T V

d . C - 1 0 0 : C A L

e . F R - 6 0 7 : T A N

57.3.2.2 Recorder Track Assignments and Speeds. Communications recorder track
assî ments are contained in the recorder configuration tables at the end of this section.
Recording speeds are as follows:

a. FR-llOO/GS-80, GR-2500, and AMP-300: 1-7/8 ips

b. C-lOO/FR-607: 7-1/2 ips

5 7 - 1 4
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t

5,.3.3 STRIPCHART RECORDERS ,ecorda»=e with Section 57

e 1 ^ S £ i f t i n ^tan where only tne i it,
f o r m a t . u g g d t o a i d t h e s t a t i o n

tions. These charts win oe
station needs.

„ , 3 ,

rf^dition, Net ^pecltioaU, instructed to
57.3.4.2 Thirty-toot USB stations will not
do so by TIC.a o •

JRIESECODEDECOMMt̂^
.natations Will use the tor̂ats and ŝuenoe tapes ret
applicable.

'■ - - " ' " •

M-"-;;™;;2Zir:"orsnp.rtot the Mission. The tollowin. errataIT̂  ferê"w» t-e ̂rogra™ tapes listed:
Sep No .

4 M d - 4 1

4 0

PI>C#I

_FMT_
5 and 6

1 and 2

E r r a t a

A

a A

D a t e
P u r p o s e

CSM-HBR and LBRremoting
LM-HBR and LBR remoting

N o t e

When loaSMps® ^
. . . 7 «

5 7 - 1 5
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\

5 7 . 3 x 3 S T R I P C H A R T R E C O R D E R S

Sect ion 57. Telemetry

57.3.3.1. All stations will record VHF signal strength in accordance with Section 57of the NÔ  Signal strength stripchart channel assignments are given in the receiver /
setup table\̂ at the end of this section. Recording speed will be 10 mm/sec, and serihldecimal tim^SDT) will be used on both the right-and left-hand sides of the chart (̂ cept
TAN where oiilv the right side will be used). HTV and GAL will use the TRIG C timine
f o r m a t .

57.3.3.2 As applih;able, discriminators and stripcharts will be used to aid̂ e stationin verifying the bionted remoting configuration and EM contingency remoti;̂  configura
tions. These charts \̂ 11 be used at station discretion and may be used a/ best fits
s t a t i o n n e e d s .

5 7 . 3 . 4 V I D E O R E C O R D !

57.3.4.1 CDS, HSK, and will record the commercial formM S/C TV (black andwhite converted to commercialVnd color after being condition̂ by the EIA portion ofthe scan converter) on these recVdersrespectively: Ampex̂ OB, VR-1100, and FR-900.In addition, Net 1 voice monitor wiR be recorded on audio ciiannel 1. f\T SNky
57.3.4.2 Thirty-foot USB stations v^l not record TV
do so by TIC.

5 7 . 4 P U L S E C O D E D E C O M M U TAT I O N

less specifically instructed to

All stations will use the formats and sequen^ t;ifpes referred to in table 57-3 as
a p p l i c a b l e .

5 7 . 5 M S F T P - 2 P R O G R A M F O R M AT S

Program formats available for the MS5TP-2 are giv\n in Section 57 of the NOD.
57.5.1 MSFTP-2 SIMULATOR AND/t)ECOM TAPES

Tapes shown in table 57-3 are ra^ired for support of the
are to be used with the program4apes listed:

Seq No.

4 1

r o c
4 0

F M T

5 a n d

1 a . m 2

E r r a t a

A

D a t e

fission. The following errata

P u r p o s e

CSM-^HBR and LBR remoting

LM-HB:̂ and LBR remoting
N o t e

^ aen loading^errata both HBR and LBR are loaded in'^/simultaneously. The clear function for both HBR and LBR
are also loaded simultaneously. THF r*W Re\«/StSrO
W l F M R - m f 5 i 2 o i i 4 ^ 1 ,

5 7 - 1 5
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AS-506 Supplements to NOD Section 57. Telemetry-

Table 57-3. Decom/Simulator Formats and Tapes

F o r m a t s

Seq No. Ty p e V e h i c l e M S F T P - 1 M S F T P - 2 F o r m a t

4 0 D e c o m C S M - H B R
C S M - L B R
C S M - H B R D
C S M - L B R D
C S M - H L B R D
L M - L B R D
L M - M L B R D
L M - H B R
L M - L B R

L M - H L B R D

i
5
6
7
8

1 0
9
3
1
2
4

0 6
0 7
3 1
1 5
3 3

3 4
0 3
1 2
1 3
0 5

4 1 D e c o m 2 .4 kbps
S - I I
l U
S - r V B
C S M - H B R
C S M - L B R
C S M - H B R D
C S M - L B R D
C S M - H L B R D

S e t

N o l

3

be

1
2
3
4
5
6
7
8

2 0
1 7
1 1
1 0
0 6
0 7
3 1
1 5
3 3

4 3 S i m u l a t o r C S M - H B R
C S M - L B R

,

5
6

N / A
N / A

4 4 S i m u l a t o r L M - H B R
L M - L B R

8
9

N / A
N / A

4 5 S i m u l a t o r S - I I
l U
S - I V B
2.4 kbps

2
3
4
7

N / A
N / A
N / A
N / A

2 6 S i m u l a t o r C S M - H B R E M O D
C S M - L B R E M O D

5
6

N / A
N / A

2 7 S i m u l a t o r L M - H B R E M O D
1

8 N / A
N o t e

1. Each sequence (Seq is on a separate tape.)
2. Seq 40 CSM addresses are identical to Seq 41 CSM

addresses. SeqJ,0ssL>M.-addKes«es-ar>e-'4Od-~atMre6ses'

3. Stations -with MSFPT-1 decoms will configure their
decerns with the following formats:

C S M D E C O M

C S M H B R
C S M L B R
L M H B R
L M L B R

l U D E C O M

L M H B R
L M L B R
S - r V B
l U

S - I V B D E C O M

C S M H B R
C S M L B R
S - I V B
l U

After S-IVB battery depletion, stations may remove their
S-rVB and lU boards and replace them with CSM and LM boards
at their option.

5 7 - 1 6



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

5 7 . 5 . 2 V A L I D A T I O N T A P E S

Validation tapes will be used by all stations when running tests with MCC or GSFC.
Information pertaining to track contents and timing sequences will be contained in a
script provided for each tape. All tracks will be played back at 30 ips. The track
assignments for tapes are supplied in table 57-S%-4-6 Pbc«( a.

5 7 . 6 PAT C H I N G A N D P C M P R O C E S S I N G P R O C E D U R E S

5 7 . 6 . 1 D S D U P A T C H I N G

57.6.1.1 DSDU Master Patchboards. Patch two DSDU master patchboards in the
following configuration:

a. No. 1: Real-time support. MSFTP-2 decom stations will patch FM remoting
DAC's so that remoting of GSM or LM data can be done in real time.

b . N o . 2 ; F a i l u r e o f C S M d e c o m .

57.6.1.2 USB PCM Patching. USB PCM data from the 2287.5-MHz links and the
lU 2282.5-MHz link will be patched from the PM data demodulator. USB PCM data
from 2272.5-MHz link will be patched from the FM data demodulator. The 2282.5-MHz
LM link may be patched from the FM or PM data demcxiulator.

57.6.1.3 Decom Configuration. The vehicle link priorities for station decoms are
l is ted in table 57-4 and should be adhered to unless otherwise di rected by TIC or
network. The decoms have not been numbered but are refered to by data name which
allows the assignment of decom at the M&O option. PCM ground station assignments
should be in accordance with the priority specified for each mission phase. In addition,
prior to S-IVB/IU battery depletion stations will load all decoms with Seq 41; subsequenl
to battery depletion, and until mission termination, Seq 40 should be loaded. Where
stations have more decoms than are required, the configuration of the additional decoms
is a lso an M&O opt ion. Vvtvg*, ?<ioc6is i f je , c^m or lm gmoo , 4ui , Ti te- I iS i

b » o o > e a o A i K / i o u i e . i w H i S n - g p - r V ^

57.6.1.4 Signal Conditioner Configuration. Patching of narrow band or wideband band
signal conditioners will be in accordance with table 57-5. In addition to table 57-5 the
following will apply:

a. Best source for lUdata should be selected with VHF usually being prime.

5 7 - 1 7
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5 7 . 5 . 2 y A L I D A T I Q N T A P E S

action 57. Telemetry-

Validation iapes will be used by all stations whbnInformation ̂ rtaining to track contents and tiip
script providecl for each tape. All tracks will
assignments forSJapes are supplied in table 57-

runn i r ^ t es t s w i t h MCC o r GSFC.
ii^ sequences will be contained in a

ae played back at 30 ips. The track
• P D C .

57.6 PATCHING PCM PROCESSING PROjCEDURES

57.6.1 DSDU PATCl i lNG

57.6.1.1 DSDU Master ^tchboards. Patch tv^o DSDU master patchboards in the
following configuration:

a. No. 1: Real-time supply. MSFTP-2 de com stations will
DAC's so that remoting of cSiM or LM data c an be done in rea

ch FM remoting
t i m e .

b . N o . 2 : F a i l u r e o f G S M d e c J

57.6.1.2 USE PCM Patching. USB'^CM datalU 2282.5-MHz link will be patched fr̂  the PI
from 2272.5-MHz link will be patched frim the
LM link may be patched from the FM or PM dal^

;rom the 2^7.5-MHz links and the
[ da ta den fodu la to r. USB PCM da taFM da demodulator. The 2282.5-MHz

d e n x d d u l a t o r.

5 7 . 6 . 1 . 3 D e c o m C o n fi g u r a t i o n . T h e v e h i c l
l isted in table 57-4 and should be adhered to
ne two rk . The decoms have no t been number
allows the assignment of decom at the M&O p t̂ib:
should be in accordance with the priority specif;
prior to S-IVB/IU battery depletion staticpls wil
to battery depletion, and until mission
stat ions have more decoms than are r®
is a lso an M&O opt ion.

iky^riorities for station decoms are
s otherwise directed by TIC or
■t are refered to by data name which

PCM ground station assignments
ed r̂ each mission phase. In addition,loaAall decoms with Seq 41; subsequenl.

rmination, Sî 40 should be loaded. Whereuired, tlje confî ration of the additional decoms
\

57.6.1.4 Signal Condit ioner Configurat ion. Pa
s igna l cond i t ioners w i l l be in accordance w i th ta
following will apply:

a . B e s t s o u r c e f o r l U j

ching of nâ pw band or wideband bandble 57-5. In ĥition to table 57-5 the
'ata should be selecte( with VHF usuallysbeing prime.

5 7 - 1 7 ;
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b. Eighty-five foot stations will input DP-IB data into both the narrowband and the
w i d e b a n d r e c o r d e r s f o r l U d a t a .

0. Should a MSFTP-1 be assigned to an LM link, the narrowband BS 307 bit sync
should be used due to the probability of a long string of Os or Is.

Ta b l e 5 7 - 4 . P C M L i n k P r i o r i t i e s

M i s s i o n P h a s e
P r i o r i t i e s

1 2 3 4

L a u n c h t o I n s e r t i o n

M I L , B D A , A N G

G B M , V A N

s - n

l U

l U

C S M

C S M

S - I V B

S - I V B

E a r t h O r b i t

Station uplinking to lU,
and dual up l ink s ta t ions

Station uplinking to CSM

l U

C S M P M

C S M P M

l U

S - I V B

S - I V B

C S M F M

C S M F M

TLI Cutoff to S-IVB/IU LOS

Injection ship
Station uplinking to CSM
and dual up l ink s ta t ions

Sta t ions up l ink ing to lU

l U

C S M P M

l U

C S M P M

l U

C S M P M

S - I V B

S - I V B

S - I V B

C S M F M

C S M F M

C S M F M

T r a n s l u n a r C o a s t A f t e r
S-IVB/IU LOS
Stations tracking CSM C S M P M C S M F M

L u n a r O r b i t ( L M N o t
Powered Up )

All stations tracking C S M P M C S M F M L M P M / F M

Lunar Orbit (CSM and
LM Powered Up )

Station uplinking to LM
and dual uplink stations
Station uplinking to CSM
a f t e r L M L O S

LM PM/F ]

C S M P M

V r C S M P M

L M P M / F I

C S M F M

H C S M F M

T r a n s e a r t h C o a s t A f t e r
L M L O S

All stations tracking C S M P M C S M F M

R e e n t r y

A l l s t a t i o n s t r a c k i n g C S M P M C S M F M

N o t e

During contingencies when the CSM RT PCM is switched to the
FM downl ink , the FM and PM downl ink pr io r i t ies w i l l be reversed.

5 7 . 6 . 1 . 5 F M B i o m e d i c a l R e m o t i n g

a. General Requirements. The following stations are required to remote FM (bio
medical) data to MCC in real time: ACN, ANG, BDA, CRO, CYI, GBM, GDS, GWM,
GYM, HAW, HSK, MAD, MER, MIL, RED, TEX, and VAN.

5 7 - 1 8
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t -

l O

S i
a

WB 1 VHFBP-1
S-n NB 1 VHFBP-1
>
WB 1 VHFCP-1 VHF CP-1 CP-1 VHF

M
1

C O NB 1 VHFBP-1 DumpMon itor DumpMon itor

WB 1 USBDP-1 USB DP-1 USB DP-1
p
K H |NB 1 VHFDP-IB VHF DP-IB VHF DP-IB

LM PM/FM
« N/A N/A N/AN/A N/A USB LM

Decon NB J N/A N/A < C

f t f t N/A USBLM

f t 1 WB 1 N/A USB CSM PM USB CSM PM
m § ^
tn CO ft
f t U f t .

c n t n f t
f t U t t -

t n t n f t
f t U &

S
0 3
O 1 NB 1 N/A USB CSM FM USB CSM FM USB CSM FM USB CSM FM USB CSM FM

S
f t

WB USBCSM FM USB CSM PM USB CSM PM USB CSM PM USB CSM PM USB CSM PM
s
M
u NB USBCSM PM USB CSM PM USB CSM PM USB CSM PM USB CSM PM USB CSM PM

Mission Phases Launch to insertion Earth orbit TLI cutoff to S-IVB/lU LOS TLC after S-IVB/IULOS Lunar orbit (LM notpowered up)LM & CSM powered up TEC through reentry

t n
i n
U J
- J

« \ -
o
2

o

o
U )
o c
< E
U J •
X o c
O U J
< - J

U 1 o
CQ cc

t - '
_ J 2
J o
• - t o

i c
i n OS
2 o
o : »
» - « I -

U J
< c z
X
= 3 X
I D O
H H

u . o
Z t - t
O H >
o

> -
U J C Q
>

Q
U J
1 3
Z
«

s
U J
X
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I

h nam Patohine Procedures. The astronauts' EKG and respiration rates will be
downlinked from various vehicles. Each change in the nominal configuration will
be given in the SCM, and the stations will be required to patch the correct biomed
data to the correct IRIG channels. EKG and respiration IRIG channel assignments
are given in table 57-6, and the couch positions and associated measurement
numbers are given in table 57- 7. For example, a patching requirement for a parti
cular pass might be;

(1) CM Pilot is in center couch; patch CJ0061J (EKG DAG 5) to IRIG 5 and patch
CJ0201J (Resp. DAG 3) to IRIG 2.

(2) T.M Pilot in LM; Patch 14.5 kHz (LM) to IRIG 7 (EKG). Resp. will not be
patched.

TS I I /.II EVA beinff oerformed; From EMC No. 2 (GMBK) patch EKG from miG 9
^2. I ̂  discriminator; EMC No. 1 (*») patch EKG from IRIG 10 (5.4 kHz)d i s c r i m i n a t o r . ( c m D R , )

T a b l e 5 7 - 6 .

F M B i o m e d i c a l M e a s u r e m e n t s

I R I G N o . N a m e

1 * S t a t i o n I D

2 C M P i l o t ' s R e s p i r a t i o n

3 C o m m a n d e r ' s R e s p i r a t i o n

4 LM Pilot 's Respiration

5 C M P i l o t ' s E K G

6 C o m m a n d e r ' s E K G

7 L M P i l o t ' s E K G

*The following frequencies will be used on IRIG 1 for MCC
s t a t i o n i d e n t i fi c a t i o n ;

B D A = 4 3 0 H z

G B M = 4 0 6 H z

M I L = 3 9 4 H z

T E X = 3 8 5 H z

A N G a n d G Y M = 3 7 0 H z

At 24 hours GET, if TLI occurred, configure as follows;

CRO, HAW, CYI, RED,

MER, VAN, ACN, GWM,

CDS, MAD,andHSK>4̂Hẑ
Yisn r

All 30-foot antenna stations set IRIG 1 = 400 Hz; GDS - 385 Hz;
MAD = 370 Hz; and HSK = 430 Hz

E 7 - 2 0
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c. DAC Outputs. MER, RED, and VAN will invert DAC outputs unless the EMR
4900 is being used.

d. SCM Notification. Before each pass, stations will receive SCM notification of
the configuration for biomed remoting. This configuration will be given as a 9-digit
number which will reflect the required IRIG patching (according to the astronauts'
positions). Thus, themun^er 6/5/7/0/0/0/3/2/4 would indicate:
m7 s - (c fe i V z ?

c C C G G C C C
J J J T T T J J J
0 0 0 9 8 8 0 0 0
0 0 0 9 1 2 2 2 2
6 6 6 9 2 2 0 0 0
0 1 2 9 4 4 0 1 2
J J J J J J J J J

6 5 7 0 0 0 3 2 4

Similarly, the example given in paragraph 57.6.1.5.b (1) and (2) would be given as
0/5/0/7/0/0/2/0, or (1) and (3) 0/5/0/0/7/6/0/2/0.

6 . B iomed In te r face When Re tu rn ing F rom S tandbv Cond i t i on A o r B

(1) The configuration that site should be in will be contingent on the phase of the
mission or where the astronauts are physically located and will be depicted by
a time line sent out by track. However, should this not be available, contact
NST/TLM and they will be able to relate what configuration the site should be
t e s t i n g i n .

(2) The AC-16 CADFISS tape will be used for the PCM driven EKG's and respira-
4^ 3 tions. The CSM-H tracl̂ will be used and the tape cued at l̂ inutes

HMMMle. The tape should be started on cue from NST/TLM.

(3) The LM EKG will be simulated using the VIDAR calibrator and should be set
for cont inuous step 5 second dwel l .

(4) The EMU EKG's will be simulated using the VIDAR calibrator and should be
set for continuous step 5 second dwell.

57.6.1.6 Exciter Console Patchir^. The following measurements will be patched by
groups to the USB systems monitor in real time. The group to be used is determined
by the vehicle (s) to which the USB will be uplinking:

a . U p l i n k i i ^ t o t h e C S M

A G C : C S M - H a n d C S M - L m e a s u r e m e n t N o . C T 0 6 2 0 E f r o m D A C 9

S P E : C S M - H m e a s u r e m e n t N o . C T 0 6 4 0 F f r o m D A C 1 0

CSM decom lock . SPE w i l l no t be down l inked in the CSM-L b i t s t ream.

5 7 - 2 1
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MSfTP-1'Decom Add 4,36,68,100 2.34.66.983.35.67.99 61 90 91

A
5 H 1
1 8§ p

4210 4212 4213

MSFTP-1DAC 07 05 06, 02 03 04

MSFTP-2DAC 07 05 06 02 03 04

Meas No. CJ0060J CJ0061J CJ0062J CJ0200J CJ0201J CJ0202J GT9999 GT8124 GT8224

A/G Link PCM PCM PCM PCM PCM PCM •fm/fm/fmPM (Note 1)fm/fm/fmor PM (Note 1) fm/fm/fm' ■or PM (Note 1)
Vehicle § § § S § ^

o U U U P P LM

Type Meas EKG EKG EK.G RESiP RESP RESP EKG EKG EKG

Positipn LH couch - CNTR couch RH couch LH couch CNTR couch RH couch LM EVC (No.l) EVC (No. 2)

§,
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INSTRUCTIONS FOR SETTING UP AMQ CHANNELS 12 (CSM RCVR AGO AND
CHANNEL 15 (LM RCVR AGO .
STEP 1. PRIOR TO RUNNING CALIBRATIONS WITH USB USE AN EXTERNAL
PRECISION VOLTAGE SOURCE AND INSURE THAT OVDC EQUALS 000 OCTAL
AND PLUS 10 VOLTS EQUALS 577 OCTAL. (PLUS 0 COUNTS MINUS 2
STEP̂II'SET UP TWO EMR 4140 TUNABLE DISCRIMINATORS (TO BE USED
TO DISCRIMINATE WING STATION RCVR 5 AND 7 AGO. USE THE VIDAR
CALIBRATOR TO SET EACH DISCRIMINATOR.
FOR IRIG 5, INSURE THAT USE OF IRIG 5 PRODUCEŜ ZERO VDC AND LBE
PRODUCES PLUS 10 VDC.
STEP 5. PATCH WING MIXER ONE TO THE DISCRIMINATOR ASSIGNED TO
RCVR 5, PATCH WING MIXER TWO TO THE DISCRIMINATOR ASSIGNED TO
R CVR 7 •
THE TLM TECH SHOULD AT THIS TIME NOTIFY THE RCVR TECH THAT HE IS
READY TO START THE CALIBRATIONS REQUIRED BY HOUSTON (A COMPLETE
LM/CSM FOR RCVRS 1, 5, AND 7 ON F-1 DAY AND AN ABBREVIATED
RCVR 1 AND 5 EACH DAY THEREAFTER). WHEN INFORMED BY USB OF THE
RECEIVER BEING CALIBRATED SELECT THE PROPER AMQ CHANNEL ON
SELECTOR PANEL. I.E. RCVR 1 BEING CALIBRATED ON CSM INPUT RCVR 1
TO CHANNEL 12 OF THE AMQ. RELAY THE OCTAL COUNT TO THE RECEIVER
TECH FOR EACH STEP. DURING THE MISSION, THE FOLLOWING WILL BE
USED AS A GUIDELINE FOR SELECTING THE PROPER AGC TO AMQ CHANNEL.
1. IF THE SITE IS 2-WAY WITH THE VEHICLE, SELECT THE RCVR ASSO
CIATED WITH THIS SYSTEM TO BE IMPUT TO THE PROPER AMQ CHANNEL.
EXAMPLE: SYSTEM 5 UPLINKING TO LM, SYSTEM 2 UPLINKING TO CSM
THE FOLLOWING RCVRS WOULD BE INPUT TO THE AMQ. RCVR 5 TO AMQ
CHANNEL 12, RCVR 5 TO AMQ CHANNEL 15.
2. IF THE SITE IS 5-WAY ON EITHER VEHICLE OR BOTH VEHICLES, THE
RECEIVER AGC SELECTED FOR REMOTING WILL BE FROM THE RECEIVER THA
IS SUPPLYING DOPPLER DATA TO THE TRACKING DATA PROCESSOR FOR THE
RESPECTIVE VEHICLE. NOMINAL CONFIGURATION WILL BE USING
R E C E I V E R S 1 A N D 5 . ^
5. IF THE SITE IS NOT/NOT RECEIVING DATA ON EITHER PM LINK
(I.E., LM NOT POWERED UP) DO NOT PATCH A RECEIVER TO THAT AMQ
C H A N N E L .

51-111
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b. Uplmking to the S-IVB/IU

A G O ; l U m e a s u r e m e n t N o . J 7 6 - 6 0 3 f r o m D A C 9

S P E ; I I I m e a s u r e m e n t N o . J 7 5 - 6 0 3 f r o m D A C 1 0

l U d e c o m l o c k

c . U p l i n k i n g t o t h e L M

AGO: LM-H and LM-L measurement No. GT0994V-2 from DAC 9
SPE: LM-H and LM-L measurement No. GT0992BA-2 from DAC 10
L M d e c o m l o c k

d . U SB AGC S i g n a l S t r e n g th C a l (C D S . H SK . MAD )

The USB receiver AGC that is remoted to MCC via the AMQ will require calibration
at least once in a 24 hour period. The details of calibration will be given in
paragraph 54.3.3 and will be handled by the USB personnel. The AMQ operator will
be required to stand by the AMQ and give octal readouts of the calibration points

Pi>c.*43 during calibration periods.
5 7 . 6 . 1 . 7 C S M a n d L M D o w n l i n k Z D ' s

a . To s imu la te t he d i f f e ren t down l i nk modes f o r t he Command Modu le Compu te r
(CMC) and LM Guidance Computer (LGC), the following changes must be loaded
into the CSM-HBR or LM-HBR simulator program. Both the CSM-HBR and LM-
HBR programs have the Entry and Update ID programmed.

(1) CMC and LGC Powered List - ID 77774 Octal

A d d r e s s
D a t a

C S M L M

1 1 1 6 1 1 4 0 0 1 1 1 1 1 1 1

1 1 1 7 1 1 4 1 1 1 1 1 1 1 0 0

1 1 2 0 1 1 4 2 0 1 1 1 1 1 1 0

(2) CMC and LGC Rendezvous and Prethrust - ID 77775 Octal

A d d r e s s D a t a

C S M L M

1 1 1 6 1 1 4 0 0 1 1 1 1 1 1 1

1 1 1 7 1 1 4 1 1 1 1 1 1 1 0 1

1 1 2 0 1 1 4 2 1 1 1 1 1 1 1 0

5 7 - 2 3
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b. UplinkiH^ to the S-IVB/IU

A G O ; l U m e a s u r e m e n t N o . J 7 6 - 6 0 3 f r o m D A C 9

SPE: lU measurement No. J75-603 from DAC 10
l U d e c o m l o c k

c . U p l i n k i u g t o t h e l i M

ACC: LM-H and LM-LMeasurement No. GT0994V-2 from DAC 9
SPE; LM-H and LM-L mM.surement No. GT0992BA-2 from DAC
L M d e c o m l o c k

d. USB AGC Signal Strength CaK̂GDS. HSK. MAD)
The USB receiver AGC that is rem6<;ed to MCC via the A]\^ will require calibration
at least once in a 24 hour period. The details of calibration will be given in
paragraph 54.3.3 and will be handled hy the USB persorahel. The AMQ operator willbe required to stand by the AMQ and givhi octal readoî  of the calibration points
dur ing ca l ibrat ion per iods. \

5 7 . 6 . 1 . 7 C S M a n d L M D o w n l i n k I D ' s

a. To simulate the different downlink modes forSthe Command Module Computer
(CMC) and LM Guidance Computer (LGC), thMfollbwing changes must be loadedinto the CSM-HBR or LM-HBR simulator prdgramM̂ oth the CSM-HBR and LM-
HBR programs have the Entry and Update ̂  prograrnhjed.

(1) CMC and LGC Powered List -

A d d r e s s ,
D a t a

O l l l L l l l

i i m i o o

o/l11110

-^77774 Octal

C S M L M

1 1 1 6 1 1 4 0

1 1 1 7 1 1 4 1

1 1 2 0 1 1 4 2

(2) CMC and LGC Regdezvous and Prethrust - ID 77775 Octal

A d d r e s s D a t a

0 1 1 1 1 1 1 1

1 1 1 1 1 1 0 1

1 1 1 1 1 1 1 0

5 7 - 2 3
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(3) CMC and LGC Coast and Align - ID 77777 Octal

A d d r e s s D a t a

C S M L M

1 1 1 6 1 1 4 0 0 1 1 1 1 1 1 1

1 1 1 7 1 1 4 1 1 1 1 1 1 1 1 1

1 1 2 0 1 1 4 2 0 1 1 1 1 1 1 0

(4) CMD Ent ry and Update or LGC In i t ia l iza t ion and Update ID

A d d r e s s D a t a

C S M L M

1 1 1 6 1 1 4 0 0 1 1 1 1 1 1 1

1 1 1 7 1 1 4 1 1 1 1 1 1 1 1 0

1 1 2 0 1 1 4 2 1 1 1 1 1 1 1 0

(5) CMC Proeram 22 or LM Descent/Ascent ID 77773 Octal

A d d r e s s D a t a

C S M L M

1 1 1 6 1 1 4 0 0 1 1 1 1 1 1 1

1 1 1 7 1 1 4 1 1 1 1 1 1 0 1 1

1 1 2 0 1 1 4 2 1 1 1 1 1 1 1 0

( 6 ) L G C L v m a r S u r f a c e Al ign - ID 77772 Octa l

A d d r e s s D a t a

L M

1 1 4 0

1 1 4 1

1 1 4 2

0 1 1 1 1 1 1 1

1 1 1 1 1 0 1 0

0 1 1 1 1 1 1 0

b. The LGC and CMC EMOD downlinks have separate simulation programs. The
proper ID is repeated 8 times in LGC or CMC WD lA for each of the downlinked
EMOD banks in the Seq 26 and 27 programs.

N o t e

MSFTP-ldecom and simulator patching instructions are
now located in the NOD, Sect ion 57.

5 7 - 2 4
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57.6.2 SPECIAL SIGNAL CONDITIONER SETUP

All LM dump data will be split phase 1. 6-kbps data or variations thereof (LM-HLBR,
LM-MLBR). To play this data to MCC, it is required that signal conditioners be set
up as follows:

a. If using narrowband Dynatronics Model 200, stay in program mode and auto
selection will be made for 12. 8 kbps and 51.2 kbps.

b. For the wideband Dynatronics Model 200:

(1) Select split phase

(2) Select twice the bit rate of the playback desired. If playback is at 1.6,
select 3.2 kbps; if playback is at 51.2, select 102.4 kbps; if playback is at 12.8
se lec t 25 .6 kbps .

c . 2 1 9 n a r r o w b a n d : N o t a p p l i c a b l e

d . 2 1 9 w i d e b a n d ;

(1) Select twice the bit rate [as in subparagraph b(2)]

(2) Select split phase

N o t e

These setups are for DSE dumped LM data only. The split
phase mode must be used when playing data back or when re-
moting in real time. Output level from the SDDS will be 1.5
volts for both 32:1 dump and 8:1 dump.

5 7 . 6 . 3 S S - 1 3 S I M U L AT O R A N D D D F - 1 3 P R O G R A M I N S T R U C T I O N S

5 7 . 6 . 3 . 1 S S - 1 3 S i m u l a t o r

a . R a t e 4 5 p p s

b . MF Length

c . SF Lei^th 9 9 9

d . S F L o c a t i o n 9 9 9

e . M o d e PAM/RZ +

f . Duty Cycle 50%

g . S y n c F o r m a t s

( 1 ) M F m i G 2

(2) SF OFF

I

5 7 - 2 5
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h. Channel Assignments

(1) Z e r o R e f C h 0 0 1

(2) F . S . R e f C h 0 0 2

(3) Specia l Ch 0 0 4

(4) Specia l Data Var Ch V a r i a b l e

(5) G r o u p 0 2 0 4 0

( fi ) M i s s i n g C h a n n e l

5 7 . 6 . 3 . 2 D D F - 1 3

a . M o d e

b . C h a n n e l R a t e

c . S y n c F o r m a t s

(1) PCM Frame Sync
C o d e

(2) MF Sync

(3) SF Sync

d . M a i n F r a m e F o r m a t

( 1 ) S /L

( 2 ) L a s t I M l s e - 1

( 3 ) L a s t P u l s e

(4 ) Ze ro Re f Ch

( 5 ) F. S . R e f C h

1 2 3

O F F

PA M / R Z

45 PPS

1 1 1 0 0 1 O O P 1 1 0 1 1 1 0

I R I G 2

O F F

8 9 1 0

0

M

2

I S / 7 /
N O T E

THE SETTINGS PRESENTED IN PaRAGPHS 57.S.5.3 fiNJ 57.6.3.4
ARE N0;4INAL SETTINGS FOR KO'MINAL SIGNAL CONOITIONS. IF REQUIRED,
THi^SE SETTINGS MAY BE ALTERED TO AGHIEV: A STA LE LOCV
CONDITION. IF SETTINGS ARE ALTERED TIC VlLL ::-E INFOR:NED ON
net R of settings required to achieve a STaLLE lock CONoITlON.
S TAT I O A J S m o s Tc H B c K W v - n l - F l f -
FRIOR, - fo KAKiMG AMV DDF -^ I 2J 57-26
SwiTCti SETTitOG cAAmGvES.

1
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e . S u b f r a m e F o r m a t

(1) S / L 0

(2) L a s t P u l s e - 1 9 9 8

(3) I ^ a s t P u l s e 9 9 9

(4) M F L o c a t i o n 9 9 9

N o t e

1 . 6 0 V = 0 0 0 0 0 0 0 111 = 0 % r e f e r e n c e

10.0 V = 1111111000 = 100% reference

LEVEL and GAIN controls must be adjusted accordingly.

57. 6.3.3 DDF-13. DDF-13 front panel switch settings not contained in program
i n s t r u c t i o n s .

(1) MODE switch - PAM (+)

(2) DATA INPUT - As required to receive IRIG 11 or 12

(3) CHANNEL RATE - 45 pps
^ (4) METER SELECT - DEV

(5) L . E . SENS - 3

(6) BANDWIDTH - 5

( 7 ) S A M P L E D E L AY - 1

(8) CALIBRATE switch - INFO

(9) DISPLAY SELECT - As desired

(10) METER SELECT - As desired

(11) CAIN - As required

(12) LEVEL - As required

(13) SERVO CAIN switch - ON

(14) SERVO LEVEL switch - ON

57.6.3.4 Krohn-Hite Model 3200R-2 Filter. Set LOW PASS/HIGH PASS switch to
I LOW PASS XlOand set cutoff frequency to Hz. p b c # a.-*.

5 7 , 6 . 5 . 5 A N Y T I M E T H E P A M D D F - i 3 E Q U I P M E N T I S P O W E R E D
DOWN, TELEMETRY WILL NOTIFY THE COMPUTER SECTION TO SET
T H E PA M 1 A N D 2 1 2 9 9 S W I T C H E S T O T H E N E U T R A L P O S I T I O N .
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e.XSubframe Format

( 1 ) \ S / L 0
(2) l^st Pulse -1 998

(3 ) Las \Pu lse 999

(4) MF LX^ation 999
N o t e

1.60 V =XP00000111 = 0% reference

10.0 V = l lN l l l lOOO = 100% re ference

LEVEL and GMN controls must be adjusted accord^ly.
57.6.3.3 DDF-13. DDF-13 fX?nt panel switch settings not obtained in program
i n s t r u c t i o n s .

r e c e i v e 1 1 o r 1 2

/
/

(1) MODE switch - PAM (+)

(2) DATA INPUT - As require

(3) CHANNEL RATE - 45 pps

(4) METER SELECT - DEV

(5) L. E. SENS - 3
/

(6 ) BANDWIDTH - 5 / '
( 7 ) S A M P L E D E L AY - 1 /

/

(8) CALIBRATE switch./INFO
(9) DISPLAY SELECrf - As desired
(10) METER SELECT - As desired

(11) CAIN - As required

(12) LEVEL - As required

(13) SERVO CAIN switch - ON

(14) SERVO LEVEL switch - ON

57.6.3.4 Krohn-Hite Model 3200R-2 Filter. Set LOW PASS/HICH PASS Switch to
LOW PASS XI and set cutoff frequency to 500 Hz,

5 7 - 2 7
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5 7 . 6 . 4 F M R E M O T I N G O F C S M A N D / O R L M D ATA

57.6.4.1 General. MCC may request the remoting of one or two formats of data,
containing 7 or 14 parameters, via voice/data lines for evaluation. MCC may request
this data in real time (during a pass), either with or instead of biomed data.
Tables 57-8 (CSM) and 57-9 (LM) list the DAC assignments for MSFTP-1 and MSFTP-2
d e c o m s f o r e a c h f o r m a t .

5 7 . 6 . 4 . 2 S t a t i o n C o n fi g u r a t i o n f o r R e m o t i n g o f Tw o F o r m a t s

a. General. If two formats are required, two decoms and two mixers will be
configured. Both mixer outputs will be patched to the wire room, to be remoted
on two separate voice data l ines to MCC via CDF t ie l ines.

b. Calibration Sequence for FM Remotir^ Formats

(1) TIC will contact the site on Net 2 giving the following information:

( a ) Ve h i c l e

(b ) Format

(c) Postpass or real time

(2) The following sequence of calibrations and IDs will be used by all sites.
TIC will coordinate the time that the site will proceed to the next step.

Step 1: Output FM multiplexer with all VCOs at 50 percent (center frequency)

Output a 5-point calibration of all VCOs, using the MSFTP-1 simu
lator, MSFTP-2 manual simulator, or the internal calibrator of the
VCO's. Calibrate all channels simultaneously.

S tep 2 : I npu t MSFTP-2 s imu la to r da ta t o t he decom.

Step 3: Output playback data or standby for real-time pass as applicable.

57.6.4.3 MSFTP-2 FM Remoting Errata Descript ion

a. There are two separate FM errata.

(1) CSM-HER and LBR. Formats 1 through 20 are contained on one tape.
When a format is loaded or cleared, it is done for both HBR and LBR.

(2) LM-HBR and LBR. Formats 41 through M are contained on one tape. When ^
a format is loaded or cleared, it is done for both HBR and LBR.

b. To use the errata, unroll the tape to the required format and load the errata for
the required format into the decom. The first stop loads the assigned DACs to the
appropriate addresses. The decom is now configured for remoting. After remoting
is complete, press LOAD TAPE P/B again to clear the DACs from the program.
You should now be back in mission configuration (Decom Program).

5 7 - 2 8
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c. At the end of each errata is an "all clear" function. This fvmction clears all
DAC assignments associated with the remoting (HBR or LBR) and reassigns any
normal program DACs that may have been affected by the remoting.

d. The MSFTP-2 errata may be loaded in the operate mode.

N o t e
»

The data IDs are programmed into the simulator programs.
Use the simulator for ID source prior to remotii^ recorded
d a t a t o M C C .

57.6.4.4 MSFTP-1 CSM or LM Distribution Board Patching Instructions. Two CSM
and one LM distribution boards must be patched. The normal mission boards will be
used. For CSM, one board will contain formats 1 through 10; the second board will
contain formats 11 through 20. For LM, one board will contain formats 41 through 54.

5 7 . 6 . 4 . 5 R e m o t i n g P r o c e d u r e s

a. Stations with at Least Two MSFTP-2 Decoms (ACN. ANG. BDA, GBM. CDS.
G W M . R E D . M E R . VA N . M I L . H S K . M A D

(1) For CSM remoting ensure that Seq 40 or 41 has been loaded; for LM remotiî
ensure that Seq 40 has been loaded

(2) Load the appropriate contingency errata format number into the decom
(3) If two formats from the same vehicle are required, patch the recorder output
or real-time telemetry data to both decoms being used for remotii^

(4) After remoting is complete, press LOAD TAPE pushbutton; this clears the
D A C a s s i g n m e n t s .

b. Stations with at Least One MSFTP-1 and One MSFTP-2 Decom (CRO, HAW,
a n d T E X )

(1) Ensure that Seq 40 or 41 (for CSM) or Seq 40 (for LM) decom tape has been
l o a d e d i n t o t h e M S F T P - 2 .

(2) Load the appropriate errata into the MSFTP-2.

5 7 - 2 9



AS-506 Supplements to NOD Sect ion 57. Telemetry

(3) If two formats are required, patch the DSDU master patchboard MSFTP-1
BAG outputs to the assigned VCOs for the second format.

(4) After remoting is complete, press the LOAD TAPE pushbutton on the MSFTP-2
to c lea r the DAC ass ignmen ts .

c . S t a t i o n s W i t h o u t a n M S F T P - 2 D e c o m ( C Y I a n d G Y M ) . P a t c h t h e D S D U m a s t e r
patchboard to conform to the required formats for remoting. If two formats are
required, one or two decoms will be used and appropriate patches made.

57.6.4.6 Telemetry Tables. Tables 57-10 through 57-46 contain the telemetry receiver
a n d r e c o r d e r c o n fi g u r a t i o n .

5 7 . 7 A B O R T G U I D A N C E S Y S T E M ( A G S ) PA R A M E T E R R E A D O U T

During AS-506 it may become necessary to read the AGS parameters within the LM data.
The AGS data is located in words 126, 127, and 128 and the complete down list is 50
frames long. The AGS frames are not synchronized with the subframe counter in word 4.
Once the AGS is turned on, the AGS frames are not expected to shift with respect to the
word 4 frame count. To find an AGS word, the station must determine where the AGS
frame count is with respect to the main frame count and then translate for a proper ad
dress. The AGS parameter readout scale is a device included to aid in making the cor
r e c t i o n .

5 7 - 3 0
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Table 57-S . CSM Remoting Formats

F o r m a t 1

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 C T 0 1 4 5 F i S e c l 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1 .

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C G 2 1 1 7 V 1 3 0 0 5 5 5 2 6 1 11 / 7 5 0 1 3

4 C G 2 1 4 7 V 1 4 0 0 5 4 5 2 6 0 1 0 / 7 4 0 1 4

5 C G 2 1 7 7 V 1 5 0 0 5 6 5 2 6 2 1 2 / 7 6 0 1 5

6 C G 3 7 2 1 V 1 6 0 2 6 7 4 3 3 0 5 5 2 1 6

7 C G 3 7 2 2 V 1 7 0270 4 3 3 1 5 6 2 1 7

F o r m a t 2

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 C T Q 1 4 5 F i S e c i 11 2 1 7 4 2 5 2 225?, 7 3 6 5 . 6 2 1 1 1 1 1 « 1 1

2 C T 0 1 4 5 F f M i n l 1 2 2 2 0 4 2 5 3 3353 7 3 6 6 6 3 1 1 2 1 1 Q 1 2

3 C H 3 5 0 0 H 1 3 0 0 3 6 4 2 0 6 5 9 0 1 8

4 C H 3 5 0 1 H 1 4 0 0 3 7 4 2 0 7 6 0 0 1 9

5 C H 3 5 0 2 H 1 5 0 0 5 7 5 2 6 3 13/77
0 2 0

6 C R 0 0 3 5 P 1 6 0225 4 2 6 0 2 2 7 3 7 4 1 2 7 2 1 2 1 1 4 0 1 3

7 C R 0 0 3 6 P 1 7 0 2 2 6 4 2 6 1 2 2 7 4 7 4 1 3 7 3 1 2 2 1 4 1 1 4

F o r m a t 3

m i G M e a s u r e m e n t N o . D A C

M S F 1[ • P - 2 M S F T P - 1
H B R L B R H B R L B R ,

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 C T 0 1 4 5 F f S e c ) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 11 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C H 3 5 0 3 R 1 3 0 0 6 0 5 2 6 4 1 8 / 8 2 0 33
4 C H 3 5 0 4 R 1 4 0 0 6 1 5 2 6 5 1 9 / 8 3 0 2 4

5 C H 3 5 0 5 R 1 5 0 0 6 2 5 2 6 6 2 0 / 8 4 0 2 5

6 C H 3 5 1 7 H 1 6 0 0 6 3 5 2 6 7 2 1 / 8 5 0 2 6

7 C H 3 5 1 8 H 1 7 0 0 6 5 5 2 7 1 13/10'; 0 2 7

5 7 - 3 1



AS-506 Supplements to NOD Section 57, Telemetry

Table 57-8. CSM Remoting Formats (cont)

F o r m a t 4

I R I G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 11 217 4 2 5 2 7 3 6 5 6 2 1 11 l i s 1 1 .

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 12 1 1 9 1 2

3 S P 0 0 2 2 H 1 3 0 2 4 2 4 3 0 3 . 105 .. 1 2 8

4 S P 0 0 2 3 H 1 4 0243 4 3 0 4 1 1 0 1 2 9

5 S P 0 0 2 4 H 1 5 0 2 4 4 4 3 0 5 1 1 8 1 3 0

6 S P 0 0 2 5 H 1 6 0 2 4 5 4 3 0 6 . 1 1 9 1 3 1

1 7 S P O O O I P 1 7 0 2 0 6 4 2 4 1 2 2 0 1 7 2 7 2 3 8 1 3 2 6 2 1 5

F o r m a t 5

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S R 5 7 2 9 P 1 3 0 2 5 2 4 3 1 3 2 1 4 1 7 2 1 4 8 2 3 3 2 0 1 6

4 S R 5 7 3 3 P 1 4 0 2 2 7 4 2 6 2 7 8 1 3 4

5 S R 5 7 3 7 P 1 5 0 3 5 2 4 4 4 1 2 3 1 5 7 4 4 6 7 1 3 3 5 1 6 3 1 7

6 C H 3 6 6 6 C 1 6 0 0 7 7 5 2 5 1
5 - 3 7
6 9 - 1 0 1 0 3 6

7 C H 3 6 6 7 C 1 7 0 0 7 3 5 2 7 7 53/11] 0 3 7

F o r m a t e

m i G M e a s u r e m e n t N o . D A C

M S F lr p - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S R 5 7 7 6 P 1 3 3 2 5 3 4 3 1 4 2 1 4 2 7 2 1 5 . 9 2 3 8 2 1 1 8

4 S R 5 7 8 0 P 1 4 3 2 3 0 4 2 6 3 8 6 1 3 9

5 S R 5 7 8 4 P 1 5 3354 4 4 4 3 2 3 1 7 7 4 5 0 7 3 3 4 0 1 6 5 1 9

6

7

5 7 - 3 2



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

Table 57-8. CSM Remoting Formats (cont)

F o r m a t 7

m i G M e a s u r e m e n t N o .

M S F T P - 2 M S F T P - 1

D A G
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S R 5 8 1 7 P 1 3 0 2 6 1 4 3 2 2 2 2 2 0 7 3 2 5 3 8 2 4 1 8 2 2 0

4 S R 5 8 2 0 P 1 4 0 2 3 3 4 2 6 6 8 9 1 4 2

5 S R 5 8 2 2 P 1 5 0 4 0 0 4 4 7 5 2 1 6 4 7 2 5 1 8 4 4 3 4 4 2 1

6

7

F o r m a t g

m i G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S R 5 8 3 0 P 1 3 0 4 2 7 4 5 3 0 2 3 3 2 7 4 6 3 7 3 4 4 4 1 8 1 2 2

4 S R 5 8 2 1 P 1 4 0 2 3 7 4 3 0 0 1 0 2 1 5 9

5 S R 5 8 2 3 P 1 5 0 4 0 1 4 4 7 6 2 1 6 5 7 2 5 2 9 4 4 6 5 9 2 3

6 C R 0 0 0 3 T 1 6 0 4 6 3 4 5 7 2 2 2 5 7 7 3 7 2 3 9 5 4 7 1 2 3 2 4

7 C R 0 0 0 4 T 1 7 0 4 6 4 4 5 7 3 2 2 6 0 7 3 7 3 4 0 5 4 8 1 2 4 2 5

F o r m a t 9

m i G M e a s u r e m e n t N o . D A G

M S F 'r p - 2 M S F T P - 1

H B R L B R H B R L B R

S i m D e c o m S i m D e c o m i W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 ! 62 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S P 0 0 0 3 P 1 3 0 2 0 7 4 2 4 2 2 2 0 2 7 2 7 3 3 9 1 4 9 6 3 5 ! fi

4 S P 0 9 3 1 P 1 4 6471 4 6 0 0 156 5 SO
5 S P 0 6 6 1 P 1 5 0 0 7 1 5 2 7 5 Fil h 1 i n F l l

6 S P 0 9 3 0 P 1 6 0 4 6 0 4 5 6 7 2 4 s 5 2

7 3 P 0 0 0 6 P 1 7 0 2 1 0 4 2 4 3 2 2 0 3 7 2 7 4 4 0 1 5 3 6 4 2 7

5 7 - 3 3



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y -

Table 57-8. CSM Remoting Formats (cont)

■ppc

F o r m a t 1 0

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 11 .

2 CT0145F (Min) 1 2 2 2 0 4253, 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C H 3 5 8 2 V 1 3 0 0 7 2 5 2 / l l ( 0 5 4

4 C H 3 5 8 3 V 1 4 0 0 7 0 5 2 7 4 50/11^ 0 5 5

5 C H 3 5 8 5 H 1 5 0 0 4 5 4 2 1 5 9 3 0 5 6

6 C H 3 5 8 6 H 1 6 0 0 5 0 4 2 2 0 1 2 2 0 5 7

7 C H 3 5 8 7 H 1 7 0 0 5 1 4 2 2 1 1 2 3 0 5 8

F o r m a t 1 1

I R I G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 C T 0 1 4 5 F ( S e c ) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C C 0 2 3 2 V 1 3 0 3 2 5 4 4 0 4 2 1 4 5 7 2 2 0 8 3 1 3 2 4 2 8

4 C C 0 2 1 0 V 1 4 0 3 5 1 4 4 4 0 2 3 1 4 7 4 4 5 7 0 3 1 4 1 6 2 2 9
5 C C 0 2 0 6 V 1 5 0 3 0 0 4 3 5 1 2 2 7 7 7 4 1 6 7 2 2 1 5 1 4 4 3 0
6 C C 0 2 0 7 V 1 6 0 3 0 1 4 3 5 2 2 3 0 0 7 4 1 7 7 3 2 1 6 1 4 5 3 1

7 C C 0 2 1 1 V 1 7 0 3 5 3 4 4 4 2 2 3 1 6 7 4 4 7 7 2 3 1 7 1 6 4 3 2

F o r m a t 1 2

I R I G M e a s u r e m e n t N o . D A C

M S F lC P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C C 0 2 2 2 C 1 3 0 3 2 4 4 4 0 3 2 1 4 4 7 2 1 7 . 7 3 1 8 2 3 3 3

4 C C 0 2 2 3 C 1 4 0 3 7 6 4 4 7 3 2 1 6 2 7 2 4 7 6 4 1 9 4 2 3 4

5 S C 2 1 1 3 C 1 5 0 3 2 6 4 4 0 5 2 1 4 6 7 2 2 1 9 3 2 0 2 5 3 5

6 S C 2 1 1 4 C 1 6 0 3 3 6 4 4 1 5 2 2 3 5 7 3 4 4 4 0 3 2 1 1 0 0 3 6

7 S C 2 1 1 5 C 1 7 0 3 3 7 4 4 1 6 2 2 3 6 7 3 4 5 4 1 3 2 2 1 0 1 3 7

5 7 - 3 4



AS-506 Supplements to NOD Section 57. Telemetry

Ta b l e 5 7 - 8 . C S M R e m o t i n g F o r m a t s ( c o n t )

F o r m a t 1 3

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C C 0 2 2 4 C 1 3 0 3 7 7 4 4 7 4 2 1 6 3 7 2 5 0 7 4 2 3 4 3 3 8

4 C C 0 2 1 5 C 1 4 0 3 2 3 4 4 0 2 2 1 4 3 7 2 1 6 6 3 2 4 2 2 3 9

5 C C 0 2 0 0 V 1 5 0 4 5 3 4 5 6 2 2 1 7 7 7 2 7 0 ; 8 5 2 5 6 0 4 0

6 C C 0 2 0 3 V 1 6 0 2 7 7 4 3 5 0 2 2 7 0 7 4 1 5 7 1 2 2 6 1 4 3 4 1

7 *CS0150X(seê ^ 1 7 0 2 3 5 4 2 7 4 2 1 5 6 7 2 3 4 ; 9 5 1 4 5 3 8 4 5

* B i t 6

F o r m a t 1 4

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2
' M S F T P - 1

H B R L B R H B R L B R
S i m D e c o m S i m D e c o m ; W d F r D A C W d D . : . C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C D 0 2 0 0 V 1 3 0 2 0 4 4 2 3 7 2 4 1 2 8

4 C D 0 2 0 1 V 1 4 0 2 0 2 4 2 3 5 2 2 1 2 9

5 C D 0 0 0 5 V 1 5 0 2 0 5 4 2 4 0 ^ 25 1 3 0

6 C D 0 0 0 6 V 1 6 0 2 0 1 4 2 3 4 1 14 1 3 1

7

N o t e

For MSFTP-1 only patch bit 6 to the MSB of
DAC 45 on the computer buffer patch board.
Remove the DAC card f rom loca t ion 10A8J13
and place it in 10A8J0 (Ref. EI 1990).

5 7 - 3 5



AS-506 Supplements to NOD Section 57. Telemetry

Table 57-8. CSM Remoting Formats (cont)

F o r m a t 1 5

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c e r n S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 i 62 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 1 63 1 1 2 1 1 9 1 2

3 C T 0 0 1 5 V 1 3 0 4 5 4 4 5 6 3 2 2 0 0 7 2 7 1 i 9 5 3 2 6 1 4 3

4 C T 0 0 1 6 V 1 4 0 4 6 2 4 5 7 1 2 2 5 6 7 3 7 1 3 8 5 3 3 1 2 2 4 4

5 C T 0 0 1 7 V 1 5 0 4 1 0 4 5 0 5 2 2 4 0 7 3 4 7 i 39 4 3 4 1 0 3 4 2

6 C T O O I S V 1 6 0 4 1 1 4 5 0 6 2 2 4 1 7 3 5 0 1 40 4 3 5 1 0 4 4 6

7 C T 0 2 6 2 V 1 7 0 0 4 6 4 2 1 6 2 3 4 6 7 5 0 7 1 97 0 3 6 1 1 4 7
3 1

5 1
7 1
9 1

1 1 1
1 3 1
1 5 1
1 7 1
1 9 1

F o r m a t 1 6

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 11.

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C T 0 1 2 5 V 1 3 0 2 6 3 4 3 2 4 2 2 2 2 7 3 2 7 4 0 2 3 7 8 4 4 8

4 C T 0 1 2 6 V 1 4 0 2 6 4 4 3 2 5 2 2 2 3 7 3 3 0 4 1 2 3 8 8f? 4 9

5 C T 0 6 2 0 E 1 5 0 4 1 2 4 5 0 7 2 2 4 2 7 3 5 1 4 1 4 3 9 1 0 5 5 0

6 C T 0 6 4 0 F 1 6 0 2 6 5 4 3 2 6 4 6 2 4 0

7
C K 0 0 2 8 A 1 7 0 0 6 7 5 2 7 3 45/1091 0 4 1

1

5 7 - 3 6



AS-506 Supplements to NOD Section 57, Telemetry

Table 57-8, CSM Re mo t ing Formats (cont )

F o r m a t 1 7

I R I G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C F 0 0 0 3 P 1 3 0 2 5 0 4 3 1 1 6 2 4 2

4 C F 0 0 1 2 P 1 4 0 1 7 5 4 2 3 0 2 1 2 4 7 1 7 7 6 1 4 3 2 5 1

5 C F 0 0 1 6 P 1 5 0 1 7 7 4 2 3 2 2 1 2 6 7 2 0 1 8 1 4 4 4 5 2

6 C F 0 0 7 0 P 1 6 4 6 5 4 5 7 4 2 2 1 1 7 3 7 4 4 1 5 2 7 1 2 5 5 3

7
C F 0 1 5 7 R 1 7 0 3 4 1 4 4 2 0 5 4 3 4 6

F o r m a t 1 8

m i G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 C T 0 1 4 5 F ( S e c ) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 C K 0 0 2 6 A 1 3 0 0 6 4 5 2 7 0 4 ^ 0 6 0 4 7

4 C K 0 0 2 7 A 1 4 0 0 6 6 5 2 7 2 44/108 0 4 8

5 C F 0 0 7 0 P 1 5 0 4 6 5 4 5 7 4 2 2 6 1 7 3 7 4 4 1 5 4 9 1 2 5 5 3

6 C F 0 0 3 5 R 1 6 0 2 1 2 4 2 4 5 4 6 1 5 0

7 C F 0 0 3 6 P 1 7 0 2 7 6 4 3 4 7 2 2 7 5 7 4 1 4 7 0 2 5 1 1 4 2 5 4

F o r m a t 1 9

m i G M e a s u r e m e n t N o . D A G

M S F 1r p - 2 M S F T P - 1

H B R J L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 CT0145F (Min) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S C 2 0 6 0 P 1 3 0 2 4 0 4 3 0 1 1 0 3 1 5 2

4 S C 2 0 6 6 P 1 4 0 3 1 5 4 3 7 4 1 0 5 2 5 3

5 S C 2 0 6 9 P 1 5 0 3 2 0 4 3 7 7 1 1 9 2 5 4

6 S C 2 0 6 1 P 1 6 0 2 4 1 4 3 0 2 . 1 0 4 1 5 5

7 S C 2 0 6 7 P 1 7 0 3 1 6 4 3 7 5 1 1 0 2 5 6

5 7 - 3 7



AS-506 Supplements to NOD Section 57. Telemetry

Ta b l e 5 7 - 8 . G S M R e m o t l n g F o r m a t s ( c o n t )

F o r m a t 2 0

m i G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 CT0145F (Sec) 1 1 2 1 7 4 2 5 2 2 2 5 2 7 3 6 5 6 2 1 1 1 1 1 8 1 1

2 C T 0 1 4 5 F ( M i n ) 1 2 2 2 0 4 2 5 3 2 2 5 3 7 3 6 6 6 3 1 1 2 1 1 9 1 2

3 S C 2 0 7 0 P 1 3 0 3 2 1 4 4 0 0 1 2 0 2 5 7

4 S C 2 0 6 2 P 1 4 0 2 4 6 4 3 0 7 1 2 0 1 58
5 S C 2 0 6 8 P 1 5 0 3 1 7 4 3 7 6 11 8 2 5 9

6 S C 2 0 7 1 P 1 6 0 3 2 2 4 4 0 1 1 2 1 2 6 0

7

5 7 - 3 8



AS-506 Supplements to NOD Sect ion 57. Telemetry

Table 57-8. CSM Remoting Formats (cont)

F o r m a t 2 1

M S F T P - 2 M S F T P - 1
H E R L E R H E R L E R

I R I G M e a s u r e m e n t N o . D A G S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2

3
'

4

5

6

7

F o r m a t 2 2

M S F T P - 2 M S F T P - 1
H E R L E R H E R L E R

I R I G M e a s u r e m e n t N o . D A G S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2

3

4

5

6

7

F o r m a t 2 3

M S F 'r p - 2 M S F T P - 1

H E R L E R H E R L E R

m i G M e a s u r e m e n t N o . D A G S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2

3

4

5

6

7

5 7 - 3 9



AS-5 06 Supplements to NOD Sect ion 57. Telemetry

Table 57-9. LM Remoting Formats

F o r m a t 4 1

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R T . B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 G H 1 2 4 7 V - 4 1 1 0 1 5 5 0 3 2 0 6 5 3 5 2

2 G H 1 4 6 1 V - 2 1 2 0 1 4 7 0 3 1 2 2 2 0 6 3 3 0 3 3 1 3 2 4 7 2

3 G H 1 2 4 8 V - 2 1 3 0 1 6 6 0 3 3 1 6 3 4 3

4 G H 1 4 6 2 V - 2 1 4 0 1 6 2 0 3 2 5 2 2 1 2 3 3 0 7 3 1 4 4 5 1 4

5 G H 1 2 4 9 V - 2 1 5 0 1 3 0 0 2 7 3 9 5 1 5

6 G H 1 4 6 3 V - 2 1 6 0 1 7 5 0 3 4 0 2 2 1 6 3 3 1 3 3 1 5 6 5 5 6

7

F o r m a t 4 2

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 G T 0 9 9 2 B B 2 1 1 0 1 2 5 0 2 7 0 6 3 1 7
2 G H 1 3 1 3 V - 3 1 2 0 1 6 3 0 3 2 6 3 2 4 8
3 G H 1 3 1 4 V - 4 1 3 0 1 6 4 0 3 2 7 3 3 4 1 1 .
4 G H 1 3 3 1 V - 4 1 4 0 1 5 1 0 3 1 4 3 3 3 1 2
5 G Q 6 8 0 6 H A 4 1 5 0 0 6 1 0 2 2 1 5 7 0 1 3
6 G Q 6 8 0 6 H B 4 1 6 0 0 6 5 0 2 2 5 6 1 0 1 4
7

F o r m a t 4 3

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 G H 1 2 4 0 V - 1 1 1 0 1 2 4 0 2 6 7 6 2 1 1 5

2 G H 1 2 4 1 V - 1 1 2 0 1 3 3 0 2 7 6 3 0 2 1 6

3 G H 1 2 4 2 V - 1 1 3 0 1 4 6 0 3 1 1 3 0 3 1 7

4 G H 1 4 5 5 V - 4 1 4 0 1 4 2 0 3 0 5 6 5 2 1 8

5 G H 1 4 5 6 V - 4 1 5 0 1 3 2 0 2 7 5 9 7 1 1 9

6 G H 1 4 5 7 V - 2 1 6 0 1 4 0 0 3 0 3 6 3 2 2 0

7

5 7 - 4 0



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

Table 57-9. LM Remoting Formats (cont)

? P C

F o r m a t 4 4

m i G M e a s u r e m e n t N o . D A G

m s f :r p - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1

2 G G 2 I 7 2 V - 3 1 2 3 1 5 4 0 3 1 7 2 2 0 7 3 3 0 4 3 4 3 2 1 4 8 2 1

3 G G 2 1 7 3 V A 1 1 3 0 1 6 1 0 3 2 4 3 0 4 2 2

4 G G 2 1 6 7 V - 2 1 4 1 1 1 5 0 7 1 5 27/91 0 2 3

b iS G G 2 1 6 7 V - 1 1 6 1 1 2 0 0 7 3 6 iO/114 0 2 4

fi

F o r m a t 4 5

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1

2 G G 2 1 4 2 V - 2 1 2 0 1 3 4 2 2 0 2 3 2 7 7 3 1 2 2 5 4 3 2 5

3 G G 2 1 4 3 V B 1 1 3 0 1 3 7 0 3 0 2 6 2 2 2 6

4 G G 2 1 3 7 V - 2 1 4 1 1 1 7 0 7 3 5 17/111 0 2 7

5 G G 2 1 3 7 V - 3 1 5 1 1 1 3 0 7 1 3 16/80 0 2 8

6

7

F o r m a t 4 6

m i G M e a s u r e m e n t N o . D A C

M s nr p - 2 M S F T P - 1

H B R L B R H B R L B R
S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1

2 G G 2 1 1 2 V - 3 1 2 0 1 4 4 0 3 0 7 2 2 0 4 3 3 0 1 9 6 2 2 9 4 5 2 9

3 G G 2 1 1 3 V - 3 1 3 0 1 4 1 0 3 0 4 2 2 0 3 3 3 0 0 6 4 2 3 0 4 4 3 0

4 G G 2 1 0 7 V - 2 1 4 1 1 1 4 0 7 1 4 23/87 0 3 1

5 G G 2 1 0 7 V - 1 1 5 1 1 1 2 0 7 1 2 14/78 0 3 2

6

7

5 7 - 4 1



A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

Ta b l e 5 7 - 9 , L M R e m o t i n g F o r m a t s ( c o n t )

P O C

F o r m a t 4 7

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 G G 2 2 1 9 V - 4 1 1 0 1 7 0 0 3 3 3 6 5 4 3 3

2 G G 2 2 4 9 V - 4 1 2 0 1 4 5 0 3 1 0 9 7 2 3 4

3 G G 2 2 7 9 V - 2 1 3 0 1 5 3 0 3 1 6 6 3 3 3 5

4 G G 3 3 0 4 V - 1 1 4 0 1 6 5 0 3 3 0 6 2 4 3 6

5 G G 3 3 0 5 V - 3 1 5 0 1 3 5 0 3 0 0 3 2 2 3 7

6 G G 3 3 2 4 V - 4 1 6 0 1 3 6 0 3 0 1 3 3 2 3 8

7 G G 3 3 2 5 V - 3 1 7 0 1 5 0 0 3 1 3 3 2 3 3 9

F o r m a t 4 8

m i G M e a s u r e m e n t N o . D A C

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1

2 G L 0 4 0 1 V - 3 1 2 0 1 5 7 2 2 1 0 3 3 0 5 9 6 3 4 0 4 9 4 0

3 G L 0 4 0 2 V - 3 1 3 0 1 7 2 0 3 3 5 2 2 1 4 3 3 1 1 9 6 4 4 1 5 3 4 1

4 G G 2 0 0 1 V - 2 1 4 0 0 5 7 0 2 1 7 5 5 0 4 2

5 G G 2 0 2 1 V - 1 1 5 0 0 5 6 0 2 1 6 5 4 0 4 3

6 G G 2 0 4 1 V - 3 1 6 0 0 6 0 0 2 2 0 5 6 0 4 4

7

F o r m a t 4 9

I R I G M e a s u r e m e n t N o . D A C

M S F 1r p - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A C W d D A C

1 G P 2 0 1 0 P A 3 1 1 1 1 2 7
0 7 0 6
0 7 3 1

( .2-44
7 6 - 1 0 6 0 5 3

2 G Q 3 6 11 P - 1 1 2 1 1 2 2
5 - 3 8
7 0 - 1 0 i 0 4 6

3 G Q 4 111 P - 1 1 3 1 1 2 5 0 7 0 4 " 0 - 4 2
7 4 - 1 0 ( 0 4 7

4 G Q 6 5 1 0 P - 2 1 4 1 1 2 6
0705
0 7 3 0

L I - 4 3
7 5 - 1 0 ' ; 0 4 8

5 G Q 3 6 11 P - 4 1 5 1 1 2 4
M l
7 3 - 1 0 . ' ^ 0 4 9

6 G Q 4 111 P - 2 1 6 1 1 2 3 m i 7 - 3 9
7 1 - l O L 0 5 0

7

5 7 - 4 2



A S - 6 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . Te l e m e t r y

Table 57-9. LM Remoting Formats (cont)

F o r m a t 5 0

m i G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 G G 2 1 6 7 V - 2 1 1 1 1 1 5 0 7 1 5 2 7 - 9 1 0 2 3

2 G G 2 1 6 7 V - 1 1 2 1 1 2 0 0 7 3 6 5 0 - 1 1 ' 0 2 4

3

4 G G 2 1 3 7 V - 3 1 4 1 1 1 3 0 7 1 3 1 6 - 8 0 0 5 1

5

6 G G 2 1 0 7 V - 1 1 6 1 1 1 2 0 7 1 2 1 4 - 7 8 0 3 2

7

F o r m a t 5 1

I R I G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2 G G 2 1 7 2 V - 3 1 2 0 1 5 4 0 3 1 7 2 2 0 7 3 3 0 4 6 4 3 2 1 4 8 2 1

3
. - i ~ i

4 G G 2 1 4 2 V - 2 1 4 0 1 3 4 2 2 0 2 3 2 7 7 3 1 2 2 5 4 3 2 5 ,
5

'

6 G G 2 1 1 2 V - 3 1 6 0 1 4 4 0 3 0 7 2 2 0 4 3 3 0 1 9 6 2 2 9 4 5 2 9

7

F o r m a t 5 2

m i G M e a s u r e m e n t N o . D A G

M S F l[ • P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

I G G 2 1 7 2 V - 3 1 1 0 1 5 4 0 3 1 7 2 2 0 7 3 3 0 4 6 4 3 2 1 4 8 2 1

2 G G 2 1 7 3 V A 1 1 2 0 1 6 1 0 3 2 4 3 0 4 2 2

3 G G 2 1 4 2 V - 2 1 3 0 1 3 4 0 2 7 7 2 2 0 2 3 2 7 7 3 1 2 2 5 4 3 2 5

4 G G 2 1 4 3 V B 1 1 4 0137 0 3 0 2 6 2 2 2 6

5 G G 2 1 1 2 V - 3 1 5 0 1 4 4 0 . S 0 7 2 2 0 4 3 3 0 1 b6 2 2 9 4 5 2 9

6 G G 2 1 1 3 V - 3 1 6 0 1 4 1 0 3 0 4 2 2 0 3 3 3 0 0 3 4 2 3 0 4 4 3 0

7

5 7 - 4 3
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Table 57-9-. LM Remoting Formats (cont)

F o r m a t 5 3

I R I G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 G H 1 2 4 7 V - 4 1 1 0 1 5 5 0 3 2 0 6 5 3 5 2

2 G H 1 4 5 5 V - 4 1 2 0 1 4 2 0 3 0 5 6 5 2 1 8

3 G H 1 2 4 8 V - 2 1 3 0 1 6 6 0 3 3 1 6 3 4 3

4 G H 1 4 5 6 V - 4 1 4 0 1 3 2 0 2 7 5 9 7 1 1 9

5 G H 1 2 4 9 V - 2 1 5 0 1 3 0 0 2 7 3 9 5 1 5

6 G H 1 4 5 7 V - 2 1 6 0 1 4 0 m m 6 3 2 2 0

7

F o r m a t 5 4

m i G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 G H 1 2 4 0 V - 1 1 1 0 1 2 4 0 2 6 7 6 2 1 1 5

2 G H 1 2 4 1 V - 1 1 2 0 1 3 3 W S B b 3 0 2 1 6

3 G H 1 2 4 2 V - 1 1 3 0 1 4 6 0 3 1 1 3 0 3 1 7

4

5

6

7

F o r m a t 5 5

I R I G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 G P O O O l P - 1 1 1 1 0 4 0 0 6 6 3 2 4 1 4 3 5 5 5 9 8 4 6 5 3 1 8 1 5 3

2 G P 0 0 0 2 P - 2 1 2 0 5 4 1 0 4 7 0 2 2 6 6 3 3 7 1 3 4 2 5 5 4
3 G P 0 0 1 8 P - 2 1 3 0 4 5 2 0 4 6 2 3 4 1 9 5 5

4 G P 0 0 2 5 P - 3 1 4 0 3 3 3 0 5 3 4 2 1 7 3 3 2 6 4 6 6 1 0 5 6 3 6 5 6

5 G P 1 5 0 1 P - 2 1 5 0 4 3 0 0 4 6 0 2 2 2 6 3 3 2 3 3 4 1 7 5 7 6 3 5 7
6 G P 1 5 0 3 P - 2 1 6 0 5 7 3 0 4 7 3 2 3 0 2 3 4 0 7 3 4 2 8 5 8 1 0 7 5 8

7
n P 2 n i n P A . < i 1 7 11 2 7

0 7 0 6
0 7 3 1

1 2 - 4 4
7 6 - 1 0 i 00 4 5

•

5 7 - 4 4
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Ta b l e 5 7 - 9 , L M R e m o t l n g F o r m a t s ( c o n t )

F o r m a t 5 6 |

m i G M e a s u r e m e n t N o . D A G

M S F 1^ P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1 G Q 3 0 1 5 P - 3 1 1 0 3 4 4 0 5 3 5 6 6 1 1 5 9

2 r i 0 3 4 . 3 5 P - l 1 2 0 3 1 2 0 6 1 5 2 1 6 4 3 2 5 5 9 8 0 8 6 0 2 9 6 0

3 G Q 3 0 1 8 P - 4 1 3 0 3 5 2 2 5 7 3 2 2 0 1 0 2 1 2 6 1 4 2 6 1

4 r ; o a fi i i T ) - i 1 4 . 1 1 9 9
0 7 0 1
0 7 2 4

) 6 - 3 8
0 0 ^6

5 r i Q 4 1 1 1 P - l 1 5 1 1 2 5
[ tJ-42
7 A - i n : n n A n

6 G Q 6 8 0 6 H A 4 1 6 0 0 6 1 0 2 2 1 5 7 0 0 1 3

7 G Q 6 5 1 0 P - 2 1 7 1 1 2 6
U 7 U 5
0 7 3 0

1 1 - 4 3
? 5 - 1 0 ' i 0 0 4 8

F o r m a t 5 7

I R I G M e a s u r e m e n t N o . D A G

M S F T P - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2

3

4

5

6

7

F o r m a t 5 8

m i G M e a s u r e m e n t N o . D A G

M S F 'r p - 2 M S F T P - 1
H B R L B R H B R L B R

S i m D e c o m S i m D e c o m W d F r D A G W d D A G

1

2

3

4

5

6

7
1

p D c

5 7 - 4 5
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T a b l e 5 7 - 1 1 .

Sect ion 57. Telemetry

Telemetry Recorder Setup for ACN

T
R
K

M C C D S S N o . 6 3 0

Recorder No . 1 (M-22) M o d e

T
R
K

(Note) DSS No. 631
R e c o r d e r N o . 2 ( M - 2 2 ) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R e v r N o . 1 F M 2 U S B C M D V e r R e v r N o . 1 F M

3 U S B C M D V e r R e v r N o . 2 F M 3 U S B C M D V e r R e v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 0070 K TV recorded FM or Voicez z r z . o r e c o r d e d D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272. 5 TLM Demod Output F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

I I 2272.5 LM S0 Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

1 2 T L M D a t a M o d e m N o . 1 D i r 12

13 T L M D a t a M o d e m N o . 2 D i r 13

14 T L M D a t a M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T
R
K

R e c o r d e r N o . 3 M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

11 I I

1 2 12

1 3 13

14 1 4

5 7 - 4 7
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T a b l e 5 7 - 1 3 .

Sect ion 57. Telemetry

Telemetry Recorder Setup for ANG

T
R
K

M C C D S S N o , 6 3 0
Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1
Reco rde r No . 2 (M-22 ) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2 2 7 2 . T V R c d r F M o r
V o i c e R c v r D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L V V i d e o F M 7 2 2 8 2 . 5 H I T L M V i d e o D P - I B F M

8 2272.5 TLM Demod Output F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cyc le Lock D i r 10 USB M ixe r and Cyc le Lock D i r

11 2272.5 LM S«f Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

1 2 T L M D a t a M o d e m N o . 1 D i r 1 2

13 T L M D a t a M o d e m N o . 2 D i r 13

14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T
R
K

Recorder No. 3 (M-22) M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 T L M M i x e r N o . 1 D i r 1

2 2

3 3

4 4

5 3 6 - B i t B C D o n 1 k H z D i r 5

6 2 2 8 7 . 5 T L M V i d e o F M 6

7 2 4 1 . 5 V i d e o B F - 1 D i r 7

8 2 3 4 . 0 V i d e o B F - 2 D i r 8

9 2 4 8 . 6 P r e - D C o m b . B P - 1 D i r 9

1 0 USB M ixe r and Cyc l e Lock D i r 1 0

1! I I

1 2 1 2

1 3 13

1 4 T L M M i x e r N o . 2 D i r 14

5 7 - 4 9
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Table 57-15. Telemetry Recorder Setup for EDA

T
R

M C C D S S N o . 6 3 0 T
o

M S F C D S S N o . 6 3 1
K Recorder No. 1 (M-22) M o d e K

K R e c o r d e r N o . 2 ( V R 3 6 0 0 ) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o , 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z F M

6 22'^. 5 TV Rcdr FM or VoiceR c d r D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2 2 7 2 . 5 T L M D e m o d O u t p u t F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

11 2272.5 LM S0 Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

12 T L M D a t a M o d e m N o . 1 D i r 1 2

13 T L M D a t a M o d e m N o . 2 D i r 1 3

1 4 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T ( N o t e ) D S S N o . 6 3 2 T
R
K MSFC Recorder No. 3 M o d e R

K
R e c o r d e r N o . 4 M o d e

1 T L M M i x e r N o . 1 D i r 1

2 2

3 3

4 4

5 3 6 - B i t B C D o n 1 k H z D i r 5

6 2 2 8 7 . 5 T L M V i d e o F M 6

7 2 4 1 . 5 P r e - D C o m b . B F - 1 D i r 7

8 2 3 4 . 0 P r e - D C o m b . B F - 2 D i r 8

9 2 4 8 . 6 P r e - D C o m b . B F - 1 D i r 9

1 0 USB Mixer and Cycle Lock D i r 1 0

I I U H F C M D V e r R c v r D i r I I

1 2 1 2

1 3 13

1 4 T L M M i x e r N o . 2 D i r 14

5 7 - 5 1
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Table 57-17. Telemetry Recorder Setup for ORG

T
R M C C D S S N o . 6 3 0 T M S F C D S S N o . 6 3 1

K Recorder No. 1 (M-22) M o d e r \

K Recorder No. 2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2272.5 TV Rcdr FM,Voice Rcdr Dir 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272. 5 TLM Demod Output F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

10 USB Mixer and Cycle Lock D i r 10 USB M ixe r and Cyc l e Lock D i r

I I 2272.5 LM Sjfi Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

12 T L M D a t a M o d e m N o . 1 D i r 1 2

1 3 T L M D a t a M o d e m N o . 2 D i r 13 2 2 8 7 . 5 T L M V i d e o F M

14 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T T
R
K

R e c o r d e r N o . 3 M o d e R
K R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

11 I I

1 2 1 2

1 3 13

14 14

5 7 - 5 3
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Table 57-19. Telemetry Recorder Setup for CYI

T
R
K

M C C D S S N o . 6 3 0 T
Q

M S F C D S S N o . 6 3 1
Recorder No. 1 (M-22) M o d e

R
K Recorder No. 2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r F M 2 U S B C M D V e r R c v r F M

3 3

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6
T V K c v r r M o r

2 2 7 2 . 5 Vo i c e R c v r D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272.5 TLM Demod Output F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

I I 2 2 7 2 . 5 L M D u m p F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

1 2 T L M D a t a M o d e m N o . 1 D i r 12

1 3 T L M D a t a M o d e m N o . 2 D i r 13

14 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T M C C D S S N o . 6 3 2 T
R
K Recorder No. 3 (M-22) M o d e R

K
R e c o r d e r N o . 4 M o d e

1 Patch redundant to rcdr No. 1 and 1

2 operate simultaneously with rcdr 2

3 No. 1 up to TLI . 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

I I I I

12 1 2

1 3 13

1 4 14

5 7 - 5 5
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Ta b l e 5 7 - 2 1 . Te l e m e t r y R e c o r d e r S e t u p f o r G B M

T
R
K

M C C D S S N o . 6 3 0

Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No. 2 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 3 2 5 6 . 2 V i d e o A F - 1 D i r

4 2 2 8 7 . 5 T L M V i d e o F M 4 2 4 4 . 3 V i d e o A P - 1 F M

5 3 6 - B i t B C D o n 1 k H z D i r 5 2 4 8 . 6 V i d e o R H C B P - 1 F M

6
T V K c d r r m o r2272.5 Voice Rcdr Dir 6 2 5 8 . 5 V i d e o R H C C P - 1 F M

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272.5 TLM Demod Output F M 8 2 5 0 . 7 V i d e o R H C D F - 1 D i r

9 L M E K G F M D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

11 2272.5 MHz LM S0 F M 11 2 4 5 . 3 V i d e o R H C D P - 1 F M

12 T L M D a t a M o d e m N o . 1 D i r 12 2 4 1 . 5 V i d e o R H C B F - 1 D i r

13 T L M D a t a M o d e m N o . 2 D i r 13 2 3 4 . 0 V i d e o R H C B F - 2 D i r

14 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T
R
K

R e c o r d e r N o . 3 M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

1 1 11

12 1 2

1 3 13

1 4 1 4

5 7 - 5 7
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A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y -

Table 57-23, Telemetry Recorder Setup for GWM

T
p

M C C D S S N o . 6 3 0 T
Q

M S F C D S S N o . 6 3 1

K Recorder No. 1 (M-22) M o d e R
K Recorder No. 2 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D Ve r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6
T V R c d r F M o r

2272 .5 Vo i ce Rcd r D IR 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2 2 7 2 . 5 T L M D e m o d O u t p u t F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

I I 2272.5 LM S0 Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

1 2 T L M D a t a M o d e m N o . 1 D i r 1 2

13 T L M D a t a M o d e m N o . 2 D i r 13

14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T T
R
K

R e c o r d e r N o . 3 M o d e R
K

R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

1 1 I I

12 12

1 3 13

14 14

5 7 - 5 9
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A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

Table 57-25. Telemetry Recorder Setup for GYM

T
R
K

M C C D S S N o . 6 3 0

Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No. 2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r F M 2 U S B C M D V e r R c v r N o . 1 F M

3 3

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 „„„„ J. TV Rcdr FM or Voice2 2 7 2 . 5 R c d r D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272 .5 TLM Demod Ou tpu t F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB M ixe r and Cyc le Lock D i r 10 USB M ixe r and Cyc le Lock D i r

I I 2272 .5 MHz LM Sfi Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

12 T L M D a t a M o d e m N o . 2 D i r 12

1 3 T L M D a t a M o d e m N o . 2 D i r 1 3

14 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T
R
K

M C C D S S N o . 6 3 2

Recorder No-3 (M-22) M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 Patch redundant to and operate 1

2 simultaneously with recorder No. 2

3 through TLI. 3

4 4

5 5

6 6

7 7

8 8

9 9

10 1 0

11 I I

12 12

1 3 13

1 4 14

5 7 - 6 1
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Table 57-2 7. Telemetry Recorder Setup for HAW

T
R
K

M C C D S S N o . 6 3 0
Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1
Recorder No.2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 oorro IT TV Rcdr FM or Voice Rcdr2iZi2t. 5 Dix* 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272 .5 TLM Demod Ou tpu t F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cyc le Lock D i r 10 USB Mixer and Cycle Lock D i r

I I 2272.5 LM S0 Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

12 T L M D a t a M o d e m N o . 1 D i r 12

13 T L M D a t a M o d e m N o . 2 D i r 13

14 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T
R
K

M C C D S S N o . 6 3 2

Recorder No. 3 (M-22) M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 P a t c h r e d u n d a n t t o r c d r N o . 1 a n d 1

2 run s imu l taneous ly up to TLX 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

I I I I

1 2 12

1 3 13

1 4 14

5 7 - 6 3
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Ta b l e 5 7 - 2 9 .

Sect ion 57. Telemetry

Telemetry Recorder Setup for MIL

T
R
K

M C C D S S N o . 6 3 0
Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No. 2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r
2 USB CMD Ver Rcvr No. 1 F M 2 USB CMD Ver Rcvr No. 1 F M
3 USB CMD Ve r Rcv r No . 2 F M 3 USB CMD Ver Rcvr No. 2 F M
4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 36-Bit BCD on 1 kHz D i r
6 oorro r- ^ ^ Rcdr r'M or Voice2272.5 Rcdr Dir 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r
7 2 2 3 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M
8 2272.5 TLM Dcmod Output F M 8 2 5 0 . 7 P r e - D D F - 1 D i r
9 L M L K C D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Ix)ck D i r 10 USB Mixer and Cycle Lock D i r

I I 2272.5 MHz LM S0 Dump/.f^a! ^FM I I 2 4 5 . 3 P r e - D C o m b . D i r

1 2 T L M D a t a M c x l e m N o . 1 D i r 12

1 3 T L M D a t a M o d e m N o . 2 D i r 1 3
14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r
T
R
K

M S F C D S S N o . 6 3 2
Recorder No. 3 (VR-3600]

I N o t e l
M o d e

T
R
K

M C C D S S N o . 6 3 3

Recorder No. 4 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 Patch redundant to, and operate
2 2 simultaneously with recorder
3 3 No. 1 through TLI.
4 2 4 1 . 5 P r e - D L H C B F - 1 D i r 4

5 3 6 - B i t B C D o n 1 k H z D i r 5

6 2 2 8 7 . 5 C S M T L M V i d e o F M 6

7 2 4 8 . 6 P r e - D C o m b . B P - 1 D i r 7

8 2 3 4 . 0 P r e - D L H C B F - 2 D i r 8

9 2 5 6 . 2 P r e - D L H C A F - 1 D i r 9

1 0 USB Mixer and Cycle Lock D i r 1 0

1 1 2 4 4 . 3 P r e - D C o m b . L H C A P - 1 D i r I I

1 2 1 2

1 3 1 3

1 4 T L M M i x e r N o . 2 D i r 1 4
.

I LS.17 »

N o t e

Recorder No. Sis required on y for the launch phase.
U A O M C - H v w a L d - r i o M f h - A s e o M l o / . I■ 71

5 7 - 6 5
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Table 57-29. Telemetry Recorder Setup for MIL

T
R
K

M C C D S S N o . 6 3 0

Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No.2 (VR-3600)
/

Mjdcle

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 /
/

D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 USB CMD Ver Rcvr No. 1 / F M

3 U S B C M D V e r R c v r N o . 2 F M 3 USB CMD Ver Rcvr No. 2 / F M

4 2 2 8 7 . 5 T L M V i d e o F M 4 /
5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6-Bit BCD on 1 kHz / D i r

6
1 V R c d r J b ' M o r V o i c e

2 2 7 2 . 5 R c d r D i r 6 258.5 Pre-D Comb. l/>-l D i r

7 2232.5 LM TLM Video \ F M 7 2282.5 lU TLM Vi/o DP-IB F M

8 2272.5 TLM Demod OutpuK. F M 8 250. 7 Pre-D d/i D i r

9 L M E K G \ D i r 9 USB TDP Dat/Modem D i r

10 USB Mixer and Cycle Lock \ D i r 1 0 USB Mixer/nd Cycle Lock D i r

I I 2272.5 MHz LM S0 Dump ^FM I I 245.3 P/-D Comb. D i r

12 T L M D a t a M o d e m N o . 1 / r 12 /
1 3 T L M D a t a M o d e m N o . 2 Di^ 13 /
14 T L M M i x e r N o . 2 D i r \ /m Mixer No. 2 D i r

T
R
K

M S F C D S S N o . 6 3 2

Recorder No. 3 (VR-3600
( N o t e !

M o d e

( m C C D S S N o . 6 3 3
X Recorder No. 4 (M-22) M o d e

1 T L M M i x e r N o . 1 D/ 1 PatX, redundant to, and operate
2 / 2 simultXjeously with recorder
3 / 3 No. 1 thX̂ gh TLI.
4 241.5 Pre-D LHC BF-1 / D i r 4 \
5 3 6-Bit BCD on 1 kHz / D i r 5 \
6 2287.5 CSM TLM Video/ F M 6 \
7 248.6 Pre-D Comb. ̂ -1 D i r 7 \
8 234.0 Pre-D LHC /'-2 D i r 8

9 256.2 Pre-D Li/'af-I D i r 9 \
10 USB Mixer an/ZJycle Lock D i r 10 \
11 244.3 Pre-/Comb. LHC AP-1 D i r I I \
12 / 1 2 \
1 3 / 1 3 \
1 4 TL/Mixer No. 2 D i r 1 4 \

N o t e

Recorder No. 3 is required only for the launch phase.

/

5 7 - 6 5
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T a b l e 5 7 - 3 1 .

Sect ion 57. Telemetry

Telemetry Recorder Setup for TAN

T
R

M S F C D S S N O . 5 3 0 T
D

M S F C D S S N o . 5 3 1
K Recorder No. 1 (VR-3600) M o d e

t X
K Recorder No. 2 (FR-607) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 2 3 6 - B i t B C D o n 1 k H z D i r

3 3 2 5 8 . 5 V i d e o R H C C P - 1 D i r

4 4 2 5 0 . 7 V i d e o R H C D F - 1 D i r

5 3 6 - B i t B C D o n 1 k H z D i r 5 2 4 5 . 3 V i d e o R H C D P - 1 D i r

6 2 5 8 . 5 V i d e o R H C C P - 1 F M 6

7 7 T L M M i x e r N o . 2 D i r

8 2 5 0 . 7 V i d e o R H C D F - 1 D i r 8 Operate as backup and use direct
9 9 r e c o r d m o d e .

10 10

11 2 4 5 . 3 V i d e o R H C D P - 1 F M I I

12 12

1 3 1 3

14 T L M M i x e r N o . 2 D i r 1 4

T T
R
K

R e c o r d e r N o . 3 M o d e R
K

R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

1 1 I I

12 1 2

13 13

14 14

5 7 - 6 7
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Table 57-33, Telemetry Recorder Setup for TEX

T
R
K

M C C D S S N o . 6 3 0
Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No.2 (VR-3600) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r F M 2 U S B C M D V e r R c v r N o . 1 F M

3 3

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6
T V R c d r F M o r Vo i c e

2 2 7 2 . 5 R c d r D i r 6 2 5 8 . 5 P r e - D C o m b . C P - 1 D i r

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2 2 7 2 . 5 T L M D e m o d O u t p u t F M 8 2 5 0 . 7 P r e - D C o m b . D F - 1 D i r

9 L M E K G D i r 9 U S B T D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 1 0 USB Mixer and Cycle Lock D i r

I I 2272.5 MHz LM S0 Dump F M I I 2 4 5 . 3 P r e - D C o m b . D P - 1 D i r

12 T L M D a t a M o d e m N o . 2 D i r 12

13 T L M D a t a M o d e m N o . 2 D i r 1 3

14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T
R
K

M C C D S S N o . 6 3 2
Recorder No-3 (M-22) M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 Patch red imdant to and operate 1

2 simultaneously with recorder 2

3 No. 1 through TLI. 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 I D

11 I I

12 12

1 3 13

1 4 14

5 7 - 6 9
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Table 57- 34. Telemetry Recorder Setup for CDS

T
R
K

P r i m e S t a t i o n D a t a ( M - 2 2 )
DSS No. 630 and 631

R e c o r d e r N o . 1 a n d 2 M o d e

T
R
K

1 T L M M i x e r N o . 1 D i r

2 C S M C M D Ve r R c v r F M

3 2 2 8 7 . 5 T L M V i d e o F M Mixer 1 Setup
4 2272.5 TLM Demod Output F M I R I G 1 8 — Vo i c e A y i o o t e f i o n
5 3 6 - B i t B C D o n 1 k H z D i r IRIG 17 - M&O Loop
6 409. 6 kHz from SS TV Conv D i r

1 0 0 - K C R e f .
Biomed Mixer (HUG 1 thru 71

7 2 2 8 2 . 5 L M T L M V i d e o o r l U
T T . M V i d e o F M

8 2272.5 TV or Voice Dump(Note 2^ )
M i x e r 2 S e t u p

T T ? T n 1 f t Q - R T '
9 1.25 MHz EVC Composite (Note 3) D i r

i r v i \ j r J - O O U ±

I R I G 1 7 - N E T 1

1 0 USB Mixer No. 1 and Cycle Lock D i r
USB Mixer 2 (IRIG 3 thru 8)

I I 2272.5 MHz LM S0 Dump (Note 2) F M

1 2 TLM Da ta Modem No . 1 D i r

13 TLM Da ta Modem No . 2 D i r

14 T L M M i x e r N o . 2 D i r

T
R
K

W i n g S t a t i o n D a t a ( M - 2 2 1DSS 1^. 6^ and 633,, , . '
Recorder No .3 and 4 M o d e

T
R
K

1 TLM Mixer No. 1 (Note 1) D i r 1

2 L M C M D V e r R c v r F M 2

3 2 2 8 7 . 5 T L M V i d e o F M 3

4 2272.5 TLM Demod Output F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5

6 409. 6 kHz from SS TV Conv D i r 6

7 2282 5 LM TLM Video or RJ
T L M V i d e o F M 7

8 (Note 2 8

9 1.25 MHz EVC Composite (Note 3) D i r 9

1 0 USB Mixer No. 1 and Cycle Lock D i r 1 0

I I 2;272.5 MHz LM Sf Dump (Note 2) D i r I I

1 2 2287. 5 LM TLM Video (Note 1) D i r 1 2

1 3 LM Video (Note 1) D i r 13

1 4 T L M M i x e r N o . 2 D i r 1 4

N o t e s

1. From 210-foot antenna only
2. Stations will ensure that dump data is recorded on two recorders.

If the SCM does not configure both prime and wing stations for
dump, use discretion as to the source of data. Annotate any
change from nominal data source on the tape label.

3. See para 57.1. 3.8 for description.
4. Voice dump recorded direct and TV recorded FM.
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■ Table 57- 35 . Telemetry Recorder Setup for hsk

' AMENDED BY PDC Nr 24 & 10 '

T
R
K

PRIME STATION DATA (M-22) '

WoF^ERNO.Ii^s M o d e

T
R
K RECORDER NO. 2 M o d e

1 T L M M I X E R N o . 1 D I R 1

2 GSM CPD VER RCVR E M 2 MIXER 1 SETUP (PDC Nr 10)

3 2 2 8 7 . 5 T L M V I D E O I M 3 ■! IRIG 18 - VOICE ANM) (PRIME)
4 2272.5 TIM DEMOD OUTPUT (NOTE 2) E M 4 i IRIG 17 - M & 0 LOOP

IRIG 16 - VOICE ANND (WING)
l O O K H z R E E

5 3 6 - B I T B C D O N 1 K F i z D I P 5

6 BASE BAND EVC COMP. (NOTE 3) D I R 6

7 2282 .5 LM T IM A I IDEO OR lU T IM V IDEO E M 7 BICMED MEXER (IRIG 1 THRU 7)
8 2272.5 DUMP VOICE (NOTE 2) D I R 8

MIXER 2 SETUP (PDC Nr 10)
9 l i?5 MTfe WC COMPOSTTE (NOTE 3 l D I R 9

i d U S B M I X E R N o . 1 A N D C Y C L E L O C K : D I R 10
IRIG 18-36 BIT BCD/lKHz

•

11 2272.5 MHz LM S PHASE DUMP (NOTE 2) E M 11
I R I G 1 7 - N E T 1

IRIG 16 - SDT/lKHz
12 TLM DATA MODEM No. 1 DIR" 1 2

1 3 T L M D A T A M O D E M N o . 2 D I R

USB MIXER 2 (IRIG 3 THRU 8j
13

14 T I M M I X E R N o . 2 ■ D I R 1 4

t
R
K

WING STATION DATA; (ML-22) RECORDER
DSS N» 632 AND 633

RECORDER NO. 3& 4
M o d e

n o ' : l ' e s

I , F r o m 2 1 0 - F o o t a n t e n n a a t a l l t i ml e s

1 TIM MIXER No. 1 . ' D I R
i t i s a c t u a l l y s u p p o r t i n g a n d f r o m
t h e w i n g 8 5 f t I n t . a t a l l o t h e r t i m e s .

? L M G M D V E R R C V R E M (PDC 2)
3

2 2 8 7 . 5 T L M V I D E O E M
2 , S t a t i o n s w i l l a s s u r e t h a t D u m p d a t a

i s r e c o r d e d o n t w o r e c o r d e r s . I f t h e
SCM does not configure bo th the pr ime
and w ings s t a t i ons f o r dump , use
d i s c r e t i o n r e g a r d i n g t h e d a t a s o u r c e .
-Annotate any change f rom the nominal
da ta sour 'oe on tape labe l ,

3 . S e e P a i - a 5 7 . 1 , 3 , 8 f o r d e s c r i p t i o n .

4 2272.5 TIM- DEt-iOD -OUTPUT (NOTE 2) ■ E M

5
3 6 B I T B C D O N 1 K H z D I R

6

7

4 0 9 . 6 K U z E R O M S S T V C O N V D I R

2 2 8 2 . 5 L M T L M V I D E O O R l U T L M ' V I D E O E M

8 2 2 H 2 . 6 T i M ' T V E M

r t
7 1.25 MHz EVC COMPOSITE (NOTE 1 & 3l D I R

10 U S B M I X E R N o . 1 A N D C Y C L E L O C K D I R

11 2272.5 MHz IM S' PHASE DUMP (NOTE 2) EM-

1? 22R2.5 T, : ' . TLM VIDEO (NOTE 1^ E M

13

1 4

2272.5 DUMP VOICE (NOTE 2) D I R

T L M M I X E R N O . 2 ■ D I R

57-71/57-72
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Table 57-36. Telemetry Recorder Setup for MAD

T
R
K

P r i m e S t a t i o n D a t a
DSS No. 630 and 631Recorder No. 1 and 2(M-22 Mode

T
R
K

1 T L M M i x e r N o . 1 D i r 1

2 C 3 M C M D V e r R c v r F M 2 M ixe r 1 Se tup

3 2 2 8 7 . 5 T L M V i d e o F M 3 I R I G 1 8 - V o i c e A n n o t a t i o n

4 2272. 5 TLM Demod Output F M 4 IRIG 17 - M&O Loop
i n n T > r t f

5 3 6 - B i t B C D o n 1 k H z D i r 5
J L U U i S . O J X 6 I .

Biomed Mixer (IRIG 1 thru 7)
6 4 0 9 . 6 k H z f r o m S S T V C o n v D i r 6

\ T i v o T * 9 R p f n n _

7 2 2 8 2 . 5 L M T L M V i d e o o r l U
TT,lWf Video F M

7
T R T P r 1 f t

8 2272.5 TV or Voice Dump (Note3] F M 8

— i x v i ^ j r x o o L J X —

I R I G 1 7 - N E T 1

9 1.25 MHz EVC Composite (Note 2 > D i r 9 USB Alixer 2 (IRIG 3 thru 8)

1 0 USB Mixer No. 1 and Cycle Lock D i r 10

I I 2272. 5 MHz LM S0 Dump F M I I

12 T L M D a t a M o d e m N o . 1 D i r 12

13 T L M D a t a M o d e m N o . 2 D i r 13

1 4 T L M M i x e r N o . 2 D i r 14

T
R
K

W ing S ta t i on Da ta (M-22 )
R e c o r d e r N o . 3 a n d 4

D S S N o . 6 3 2 a n d 6 3 3
M o d e

T
R
K

1 TLM Mixer No. 1 (Note 1) D i r I

2 L M C M D V e r R c v r N o . 2 o r 4 F M 2

3 2 2 8 7 . 5 T L M V i d e o F M 3

4 2 2 7 2 . 5 T L M D e m o d O u t p u t F M 4

5 3 6 B i t B C D o n 1 k H z D i r 5

6 409. 6 kHz from SS TV Conv D i r 6

7 2 2 8 2 . 5 L M T L M V i d e o o r l U
T I . M V i d e o F M 7

8 2272.5 TV or Voice Dump (Note3) F M 8

9 1.25 MHz EVC Composite (Note2) D i r 9

1 0 USB Mixer No. 1 and Cycle Lock D i r 1 0

I I 2272. 5 MHz LM S0 Dump D i r I I

1 2 1 2

13 1 3

1 4 T L M M i x e r N o . 2 D i r 1 4

N o t e

1. Stations will ensure that dump data is recorded on two recorders. If the
SCM does not configure both the prime and wing stations for dump, use
discretion regarding the data source. Annotate any change from the nominal
data source on the tape label.

2. See para 57.1.3.8 for description.
3. Voice dump recorded direct and TV recorded pm.
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Ta b l e 5 7 - 3 8 . Te l e m e t r y R e c o r d e r S e t u p f o r H T V

T
R
K

M C C D S S N o . 6 3 0

Recorder No. 1 (M-22) M o d e

T
R
K

M S F C ( N o t e 2 )
D S S N o . 6 3 1

Recorder No. 2 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 2

3 3

4 2287.5 TLM Video (Note 1) F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2272.5 Voice Dump (Note 1) D i r 6 2 5 8 . 5 C o m b . V i d e o C P - 1 F M

7 2282.5 LM TLM Video (Note 1) F M 7 2282.5 lU TLM Video DP-lB(Note F M

8 2272.5 TLM Video (Note 1) F M 8 2 5 0 . 7 V i d e o R H C D F - 1 D i r

9 LM EKG (Note 1) D i r 9

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

I I I I 2 4 5 . 3 C o m b . V i d e o D P - 1 F M

12 1 2 2 5 0 . 7 V i d e o R H C D F - 1 D i r

1 3 13

14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T
R
K R e c o r d e r N o . 3 M o d e

T
R
K R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

1 1 I I

1 2 1 2

1 3 13

1 4 14

N o t e

Since HTV has just one SDDS output, only one USB downlink
can be recorded at any particular time. This signal will be
recorded in accordance w i th the above ass ignments .
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Table 57-40. Telemetry Recorder Setup for MER

T
R
K

M C C D S S N o . 6 3 0

Recorder No. 1 (M-22) M o d e

T
R
K

M S F C D S S N o . 6 3 1

Recorder No. 2 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 E M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2272.5 Voice Dump (Note ) D i r 6 2 5 8 . 5 C o m b . V i d e o C P - 1 F M

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2 2 7 2 . 5 T L M D e m o d O u t p u t F M 8 2 5 0 . 7 P r e - D R H C D F - 1 D i r

9 L M E K G D i r 9 C D P D a t a M o d e m D i r

1 0 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

I I 2272.5 MHz LM S0 Dump F M I I 2 4 5 . 3 C o m b . V i d e o D P - 1 F M

1 2 T L M D a t a M o d e m N o . 1 D i r 12 2 5 0 . 7 P r e - D L H C D F - 1 D i r

13 T L M D a t a M o d e m N o . 2 D i r 1 3 2 2 8 7 . 5 T L M V i d e o F M

1 4 T L M M i x e r N o . 2 D i r 14 T L M M i x e r N o . 2 D i r

T
R
K R e c o r d e r N o . 3 M o d e

T
R
K

R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

11 I I

1 2 1 2

1 3 13

1 4 14

N o t e

TV not required on Class-19 ships
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Table 57-42. Telemetry Recorder Setup for RED

T
p

M C C D S S N o . 6 3 0 T
D

M S E C D S S N o . 6 3 1

K Recorder No.! (M-22) M o d e r \

K Recorder No. 2 (M-22) M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 E M 2 U S B C M D V e r R c v r N o . 1 E M

3 U S B C M D V e r R c v r N o . 2 E M 3 U S B C M D V e r R c v r N o . 2 E M

4 2 2 8 7 . 5 T L M V i d e o E M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2272.5 Voice Dump (Note) D i r 6 2 5 8 . 5 C o m b . V i d e o C P - 1 E M

7 2 2 8 2 . 5 L M T L M V i d e o E M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B E M

8 2 2 7 2 . 5 T L M D e m o d O u t p u t E M 8 2 5 0 . 7 P r e - D R H C D E - 1 D i r

9 L M E K G D i r 9 C D P D a t a M o d e m D i r

10 USB Mixer and Cycle Lock D i r 10 USB Mixer and Cycle Lock D i r

11 2272.5 MHz LM S0 Dump E M I I 2 4 5 . 3 C o m b , V i d e o D P - 1 E M

1 2 T L M D a t a M o d e m N o . 1 D i r 12 2 5 0 . 7 P r e - D L H C D E - 1 D i r

13 T L M D a t a M o d e m N o . 2 D i r 13 2 2 8 7 . 5 T L M V i d e o E M

1 4 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T T
R
K R e c o r d e r N o . 3 M o d e

R
K R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

11 I I

1 2 1 2

1 3 1 3

1 4 14

N o t e

TV not required on Class-19 ships
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Table 57-44, Telemetry Recorder Setup for VAN

T
p

M C C D S S N o . 6 3 0 T
D

M S F C D S S N o . 6 3 1

K Recorder No. 1 (M-22) M o d e K
K R e c o r d e r N o . 2 M o d e

1 T L M M i x e r N o . 1 D i r 1 T L M M i x e r N o . 1 D i r

2 U S B C M D V e r R c v r N o . 1 F M 2 U S B C M D V e r R c v r N o . 1 F M

3 U S B C M D V e r R c v r N o . 2 F M 3 U S B C M D V e r R c v r N o . 2 F M

4 2 2 8 7 . 5 T L M V i d e o F M 4

5 3 6 - B i t B C D o n 1 k H z D i r 5 3 6 - B i t B C D o n 1 k H z D i r

6 2272.5 Voice Dump (Note) D i r 6 2 5 8 . 5 C o m b . V i d e o C P - 1 F M

7 2 2 8 2 . 5 L M T L M V i d e o F M 7 2 2 8 2 . 5 l U T L M V i d e o D P - I B F M

8 2272.5 TLM Demod Output F M 8 2 5 0 . 7 P r e - D R H C D F - 1 D i r

9 L M E K G D i r 9 C D P D a t a M o d e m D i r

1 0 USB M ixe r and Cyc le Lock D i r 10 USB Mixer and Cycle Lock D i r

11 2272.5 MHz LM 80 Dump F M 1 ! 2 4 5 . 3 C o m b . V i d e o D P - 1 F M

1 2 T L M D a t a M o d e m N o . 1 D i r 12 2 5 0 . 7 P r e - D L H C D F - 1 D i r

13 T L M D a t a M o d e m N o . 2 D i r 13 2 4 3 . 0 C S M V o i c e D i r

14 T L M M i x e r N o . 2 D i r 1 4 T L M M i x e r N o . 2 D i r

T T
R
K R e c o r d e r N o . 3 M o d e R

K
R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

11 I I

1 2 1 2

1 3 13

14 14

N o t e

TV no t requ i red on C lass-19 sh ips
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Table 57-45. Station Spacecraft Communication Recorders

T
R
K

GDS HSK MAD DSS No. 330
FRl lOO/GS-80 M o d e

T
R
K

30 foot USB Stations (Land & Ships)
FRUOO/OS80 «, AMP-aggg 33„ M o d e

1
Vo i c e A n n o t a t i o n / S t a
Cnnf. lr»np 1 V o i c e A n n o t a t i o n

2 N e t 1 2 N e t 1

3 N e t 2 3 N e t 2

4 N e t 3 4 N e t 3

5 L M A M K e y 5 VHF A/G Loop
6 USB GSM A/G loop 6 USB CSM A/G Loop
7 USB LM A/G loop 7 USB LM A/G Loop
8 USB Voice Ver Rcvr No. 1 8 USB Voice Ver RCVR No. 1
9 3 6 b i t B C D o n 1 K H Z 9 3 6 - B i t B C D o n 1 K H Z

10 USB Vo ice Ver Rcvr No . 2 10 USB Voice Ver Rcvr No. 2
I I U S B C S M B a c k u D V o i c e I I I T S H P S l V r h n n k i i n

12 USB LM Backup Vo ice 12 (Note 1) Radar Handover
I B D A l U S B T / M B a c k u n V o i c e

1 3 M & O L o o p 13 M & O L o o p
14 USM AM Key 1 4 Station Conference Loop
T
R
K

C l O O ( C A L ) D S S N o . 3 3 0
M o d e

T
R
K M o d e

1 V o i c e A n n o t a t i o n 1

2 2

3 VHF A/G Loop 3

4 VHF A/G SS Mixer (Note 2) 4

5 I R I G C 1 k H z 5

6 I R I G B 1 k H z 6

7 7

8 8

9 9

10 10

11 I I

12 1 2

1 3 13

1 4 1 4

N o t e s

1. If a contingency occurs, the LM backup voice will be
recorded on track 1 (BDA only).

2. Use IRIGs 9 and 10 for VHF voice AGO.
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A S - 5 0 6 S u p p l e m e n t s t o N O D S e c t i o n 5 7 . T e l e m e t r y

Table 57-45. Station and Spacecraft Communications Recorders (eont)

T
R
K

G R - 2 5 0 0 ( H T V ) D S S N o . 3 3 0

M o d e

T
R
K M o d e

1 V o i c e a n n o t a t i o n 1

2 VHF A/G Loop 2

3 USB GSM A/G Rcvr Output 3

4 M & O L o o p 4

5 N e t 1 5

6 U S B V o i c e V e r R c v r 6

7 Timing (WWV or WWVH) (Note 3) 7

8 8

9 9

10 10

I I I I

1 2 1 2

13 13

14 14

T
R
K

F R - 6 0 7 ( TA N ) D S S N o . 3 3 0
M o d e

T
R
K M o d e

1 F o i c e a n n o t a t i o n 1

2 VHF A/G Loop 2

3 3

4 M&O Loop 4

5 ^ e t 1 5

6 6

7 S D T 1 k H z 7

8 8

9 9

1 0 10

11 I I

12 1 2

1 3 1 3

14 1 4

Notes (cent )

3. HTV may record JJY/vice WWVH if TSP renders WWVH
u n u s a b l e .
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Table 57-46. Validation Tape Track Assignments

T
R
K Confidence Tape M o d e

T
R
K G A D E I S S M o d e

1 O p e n 1 O p e n

2 GSM HLBR (51 .2 kbps ) E M 2 A L S E P 2 , N o r m a l E l V

3 GSM LBR (1.6 kbps) E M 3 S I G F M

4 LM/GSM EMOD (51.2 kbps) E M 4 G S M L B R E N

5 G S M H B R ( 5 1 . 2 k b p s ) E M 5 G S M H L B R E N

6 GSM/GMG Events E M 6 GSM HBR 51 .2 (B iomed) E N

7 S - I V B E M 7 S - I V B E M

8 L M H B R E M 8 l U E N

9 l U E M 9 L M H B R E M

1 0 LM LBR (1, 6 kbps) E M 10 L M H L B R E M

I I S-II (72, 0 kbps) E M I I L M L B R E M

1 2 LM MLBR (12. 8 kbps) and
LM HLBR ^^1.2 kbos) E M 12

L M M L B R E M
1 3 S IG E M 13 S - H E M

1 4 O p e n 14 A L S E P 2 , c o n t E M

T
R
K R e c o r d e r N o . 3 M o d e

T
R
K R e c o r d e r N o . 4 M o d e

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 0 1 0

1 1 I I

1 2 1 2

1 3 1 3

1 4 1 4

5 7 - 8 4
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S U P P L E M E N T T O S E C T I O N 5 8 . D I S P L A Y S

5 8 . 1 G E N E R A L

This supplement contains the information necessary for configuring the MIL abort
interface console recorder, MK200 recorder, station operator consoles, and the BDA
range safety console.

N o t e

To assist in filling out PLIM's, all stations may, at their
option, record decom sjmc status on available recorders.

5 8 . 2 M I L S T A T I O N C O N F I G U R A T I O N

Table 58-1 contains MK 200 setup and table 58-2 contains information for configuring
t h e a b o r t i n t e r f a c e c o n s o l e .

5 8 . 3 B D A R A N G E S A F E T Y S U P P O R T

The S-II, S-IVB, and lU data as given in table 58-3 will be displayed on event lights,
pen recorders, and display meters at the range safety officer's console. DAG and
stores listed on table 58-3 are in the MSFTP-2 decom programs.

5 8 . 4 S TAT I O N O P E R AT O R S C O N S O L E C O N F I G U R AT I O N

58.4.1 Station operators console will have the following display labels:

P C M - 1
S O L I D

P C M - 2
S O L I D

P C M - 3
S O L I D

P C M - 4
S O L I D

C S M - H B R C S M - H B R C S M - H B R C S M - H B R

C S M - L B R C S M - L B R C S M - L B R C S M - L B R

S - I V B S - I V B S - I V B S - I V B

l U l U l U l U

L M - H B R L M - H B R L M - H B R L M - H B R

L M - L B R L M - L B R L M - L B R L M - L B R

S - I I S - I I S - I I S - I I

C S M - H L B R D C S M - H L B R D C S M - H L B R D C S M - H L B R D

L M - M L B R D L M - M L B R D L M - M L B R D L M - M L B R D

L M - H L B R D L M - H L B R D L M - H L B R D L M - H L B R D

5 8 - 1
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58.4.2 Station operators console patching instructions follow;

F o r m a t
Assignment TB

1 , 2 , 3 & 4
C o n s o l e
L i g h t N o .

Bit Configuration
o f F o r m a t I D

C S M - H B R S B t o 1 00110 (6,o)

C S M - L B R I C t o 2 00111 (7jo)

S - I V B 2 C t o 3 01000 (8i(j)

l U 3 C t o 4 01001 (9^o)

L M - H B R I D t o 5 01010 (lOjo)

C S M - H B R D 1 1 o r I J * 11001 (25io)

L M - L B R 2 D t o 6 0 1 0 11 ( l O i i )

C S M - L B R D I E 01101 (13,o)

S - I I 3 E t o 7 01111 (15,o)

C S M - H T , B R D 3 1 o r 3 J * t o 8 11011 (27,o)

L M - M L B R D 3 A t o 9 00011 (3,o)

L M - H L B R D 2 B t o 1 0 00101 (5,o)

*Patch to J only if TB-1 is not designated with the letter I.

Table 58-1. MIL Analog Recorder (MK 200)
D S S N o . 5 5 4

Pen (Analog) M e a s u r e m e n t N o .

1 Decom No 1 Sync

2 Decom No 2 Sync

3 Decom No 3 Sync

4 Decom No 4 Sync

5 S p a r e

6 S p a r e

7 S p a r e

8 S p a r e

5 8 - 2
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Table 58-2. MIL Abort Interface Unit (AIU) Recorder (MK 200)
D S S N o . 2 5 6

Analog
P e n N o . M e a s u r e m e n t

1 ® ̂  1 2 out of 3 logic
2 B — 2 7( for Abort B command
3 B-lj
4 A - 1 \ ,I 2 out of 3 logic
5 A - 2 \

/ f o r A b o r t A c o m m a n d
6 A-3 1
7

/

B v e r i fi e d

8 A v e r i fi e d

E v e n t
P e n N o . M e a s u r e m e n t

1 S D T

2 CSM/SM Sep A (CD0023X)
3 CSM/SM Sep B (CD0024X)
4 A b o r t A

5 A b o r t B

6 I n t e r r u p t s t a t u s

7 Test /Operate
8 Spare

9 S D T

5 8 - 3
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S U P P L E M E N T T O S E C T I O N 6 1 . A P O L L O R A N G E

INSTRUMENTATION AIRCRAFT (ARIA)

6 1 . 1 O P E R A T I O N S

6 1 . 1 . 1 G E N E R A L

61.1.1.1 Eight ARIA will support the AS-506 Mission in the Indian Ocean/Australian/
Pacific sector. Operational control of ARIA will be exercised through the Air Opera
tions Control Center (AOCC) at Patrick AFB and the worldwide ARIA communications
n e t w o r k .

61.1.1.2 The mission plan calls for ARIA to support the Translunar Injection (TLI)
events on revolution 2 or 3 and from exit blackout to recovery of the spacecraft crew
after splashdown.

6 1 . 1 . 2 M I S S I O N S U P P O R T P L A N

61.1.2.1 Support Priority. First priority for ARIA support is assigned to the TLI
events, end of blackout to splash, and voice relay after splashdown.

6 1 . 1 . 2 . 2 S u p p o r t O p e r a t i o n s

a . F - 0 O p e r a t i o n s

(1) The ARIA will depart from the assigned staging bases in the Indian Ocean/
Australian/Pacific sector to support the TLI event.

(2) ARIA number, launch azimuth coverage, and staging and recovery bases
(first and second opportunity) will be provided by PDC or ISI as table 61-1

(3) ARIA coverage of TLI events is required to augment ship and land station
coverages. Requirements for ARIA coverage of TLI events are:

(a) Preignltion sequence from event T6 (preignition sequence initiate) minus
30 seconds to T7 (TLI cutoff) plus 60 seconds.

(b) S-IVB ignition minus 90 seconds to plus 30 seconds.

(c) S-IVB cutoff minus 60 seconds to plus 60 seconds.

(4) To accomplish required mission support, the eight ARIA assigned will be
deployed to multiple staging bases in the Indian Ocean/Australian/Pacific sector
and will be prepared to react to any combination of launch day, launch azimuth,
and injection opportunity. Premission flight planning, selection of staging and
recovery bases, TSP selection, etc., have been accomplished by computer to
optimize coverage for all day and azimuth combinations.

(5) When possible, ARIA will be assigned to staging bases selected to allow for
a plus-time take off, thus ensuring that aircraft are not committed to flight before
launch. After launch, computer updated TSP and acquisition information will be
provided to the AOCC and sent to the support aircraft, as required.

6 1 - 1
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Reentry Operations. Four ARIA will support emergence from blackout (reentry)
to splashdown and relay spacecraft crew voice to MCC until crew recovery. Sup
port details will be provided by PDC or ISI as table 61-2.

61-1-2.3 ARIA Coverage Summary. Those portions of the data intervals described
in paragraph 61.1.2.2a (3) (a) through (c) which are not covered by ship and land
stations are assigned to ARIA. Coverage of these intervals is as follows:

C o v e r a g e

All azimuths, 2nd and 3rd rev TLI

All azimuths, 2nd and 3rd rev TLI

All azimuths, 2nd and 3rd rev TLI

All azimuths, 2nd and 3rd rev TLI

All azimuths, 2nd and 3rd rev TLI

61-1-2.4 Data Transfer. ARIA will be used for data transfers to MSFN stations as
r e q u i r e d .

N o t e

All data transfers will be accomplished at the same tape speed
as the data record speed. Ground stations must be advised
that the data is on 900 kHz for 120-ips recorder speed, or on
450 kHz for 60-ips recorder speed.

61.1.2.5 Ship/ARIA Data Transfer

a. General. Apollo ships will transmit data, previously received and recorded, to
the ARIA S-band receiving system. The aircraft will approach the ship on a straight-
in radial pattern, accomplish the transfer, return to the starting location, and
repeat for each data run. Three data runs will be necessary to transfer all required
data. The aircraft will record the data on tape and deliver it to the user in the short
es t poss ib l e t ime .

b. Operat ing Procedures

(1) At completion of TLI and after releasing ships from assigned TSP, the ships
course and speed will be forwarded to AOCC from the NST. The AOCC will for
ward the estimated time of arrival of the aircraft at the ship to NST for relay to
the ship. Depending on the location and heading of the ship, the aircraft will make
a radial approach on an azimuth which will be determined during prepass coordina
tion. Data run should start at approximately 85 percent of radio line of sight
distance based on the following:

A l t i t u d e ( f t ) M a x . R a n g e ( n m i )

3 5 , 0 0 0 1 8 5

3 0 , 0 0 0 1 7 5

2 5 , 0 0 0 1 6 5

Launch Day

1

2

3

4

5
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A l t i t ude ( f t )

2 0 , 0 0 0

1 5 , 0 0 0

1 0 , 0 0 0

5 , 0 0 0

M a x . R a i ^ e ( n m i )

1 4 5

1 2 5

1 0 5

7 5

(2) Although these are line of sight distances, they should only be used as a
reference. The actual data run should start only when the aircraft is receiving
solid data based on the judgment of the operating personnel. The initial run will
be primarily for setting levels and determining equipment configurations, tf
sufficient time remains after the setup, a data transfer may be accomplished; if
not, the aircraft must return to the starting point and begin a new run. Prior to
each run, the MC must coordinate with the M&O the details of the recording to be
transferred for entry on the tape label. This should include links to be recorded,
mode of recording, time (GMT) data was originally recorded, rev number of re
corded data, geographic location of ship at time of original recording, and ship
letter designator (RED or MER). After the initial setup period, the MC will
notify the ship and allow time for them to rewind their tape. When both parties
are ready, the MC will begin tape-start countdown. The M&O will notify the MC
viien the run is complete. A new run will be started as soon as possible.

c. Typical Sequence of Events. Data transfer sequence of events are as follows;

(1) M&O/MC

(2) MC to M&O

(3) MC to Recorders

(4) MC/M&O

(5) MC/M&O

(6) MC/M&O

(7) MC/NAV

(8) MC/M&O

(9) M&O/MC

d . Vo i c e C o m m u n i c a t i o n s

HE contact establ ished at about 500 mi les

VHF carriers on for acquisition source (245.3
primary and 237.8 secondary)

C o n fi r m r e c o r d e r s l o a d e d

Establish VHF communication and complete
all coordination not completed at sequence (1)

Request carrier and modulation for level
a d j u s t m e n t

Confirm good data; rewind for start of run

Confirm adequate time for data run

Start data on my Mark (5, 4, 3, 2, 1 Mark)

Run complete.

(1) VHF. The VHF voice communications frequency between the ARIA and ship
will be either 296.8 MHz (primary frequency) or 259.7 MHz (secondary frequency).

6 1 - 3
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(2) HF. The HF voice communications frequency between the ARIA and ship
will be coordinated by the NST prior to ARIA takeoff and will be, in order of
preference, one of the following:

M E R : 1 . 4 7 4 7 k H z
2 . 5 6 8 8 k H z
3 . 5 7 0 3 k H z

R E D : 1 . 9 0 2 2 k H z
2 . 6 7 3 2 k H z

e . A i r c r a f t I n s t r u m e n t a t i o n

(1) General. The ship will be transmitting the following data on a 2282.5-MHz
PM s igna l :

(a) Binary coded timing on a 1-kHz phase modulated 1.25-MHz subcarrier

(b) 72-kbps PCM phase modulated on a 1.024-MHz subcarrier

(c) FM/FM data on a 450-kHz PM subcarrier.

(2 ) Rece i ve r Se tup

I F b a n d w i d t h : 3 . 3 M H z

P h a s e d e m o d u l a t o r : 0 d b

Video output: 0 db

(3) Tape Recorder Setup. The ARIA tape recorder setup for the ship/ARIA data
transfer is depicted in table 61-3. Tape recorder speed will be 60 ips.

f. Reports. At completion of the transfer, a brief report will be made to the AOCC.
This should include any problems encountered and an estimate of data quality. If
any of the links are not transferred, the AOCC should be informed and an explanation
g i v e n .

6 1 . 1 . 2 . 6 Te s t S u p p o r t P o s i t i o n s

a. Test support position (TSP) locations, and movement of aircraft from TSP to
TSP, provide optimum coverage for the TLI event as it may occur on the second
or third revolution between 72" and 108° flight azimuths. TSPs are shown in
"ARIA Almanacs" published at about F-15 days and updated as necessary by TTY.
b. TSPs for the AS-506 Mission are based upon the following conditions:

(1) TSP A. Preignition Sequence. TSP PCA time is S-IVB ignition minus 517
seconds at 100 nmi cross range.

(2) TSP B. S-IVB Ignition Sequence. TSP PCA time is S-IVB ignition plus 10
seconds at lOOnimi cross range.

(3) TSP C, S-IVB Ignition Cutoff Sequence. TSP PCA time is S-IVB ignition
plus 227 seconds at 150 nmi cross range.

6 1 - 4
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Table 61-3. Ship/ARIA Data Transfer Recorder Setup

T r a c k D a t a M o d e

1 1 0 0 - k H z r e f e r e n c e D i r e c t

2 Tracking RX link 2282.5 LCP post-D output D i r e c t

3 SDD 1 .024 TLM ou tpu t PCM LCP F M

4 MUX (Note 1) D i r e c t

5 SDD 1 .024 TLM ou tpu t PCM RCP F M

6 Tracking RX link 2282.5 RCP, post-D output D i r e c t

7 SDD 1.25 voice output (timing) LCP (Note 1) F M

8 SDD 1.25 voice output (timing) RCP (Note 2) F M

9 (Open)

1 0 (Open)

1 1 (Open)

1 2 (Open)

1 3 (Open)

1 4 1 0 0 - k H z r e f e r e n c e D i r e c t

N o t e s

1. The MUX will contain RCP signal strength on 14.5 kHz,
LCP signal strength on 22 kHz, and voice annotation on 40
k H z .

2. Timing outputs should be patched to the recorder from
patches on the audio patch panel, labeled SDD-1 and SDD-2
i n r e c o r d e r a r e a .
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61.1.2.7 Test Support Posit ion Identification

a. The following is an example of ARIA test support position identification:

T S P 1 . 0 0 2 . A L . 0 7 2 . U

b. In this example:

(1) The first digit refers to the ARIA No. (1 through 8).
(2) The three-digit group refers to the S/C revolution number. For reentry
coverage, this group will be 999.

(3) The two-letter group which then follows identifies the TSP area. The first
letter identifies the data coverage interval as follows:

A - Preignition sequence
B - S-IVB TLI ignition sequence
C - S-IVB TLI cutoff sequence

The second letter will be either "L" or "R" to indicate that the TSP is either to
the left or right of the ground track as viewed in the direction of S/C travel.

(4) The next three-digit group reflects the flight AZ to the nearest full degree
below. For example, 72.62° will be expressed as 072°

(5) The last letter identifies the acquisition messages updated. U is the first
update, V the second, etc.

6 1 . 2 A R I A D E P L O Y M E N T S C H E D U L E

61.2.1 At about F-14 days, ARIA will enter mission sterilization. During the steri
lization phase, the aircraft will be configured for the AS-506 Mission.

61.2.2 On about F-7/6 days, ARIA will leave Patrick AFB enroute to the Indian Ocean/
Australian/Pacific sector. Detailed aircraft movement during deployment, mission
support, and return-to-base phases will be reported according to Section 32 of the NOD.
61.2.3 Among the Indian Ocean/Australian/Pacific sector staging bases which may be
eĵ loyed are Mauritius, Cocos, Perth, Guam, Wake, Pago Pago, Nandi, and Hickam.Additional bases will be provided as necessary.

6 1 . 3 P O I N T I N G D A T A

6 1 . 3 . 1 N O M I N A L D A T A

Nominal pointing data for ARIA for each TSP is provided in the "Instrumentation
Almanac" published by AFETR (see Section 61. 6 of the NOD).
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N o t e

Premission almanacs are computed in 3-degree increments.
If required, real-time updates will accommodate the actual
l a u n c h a z i m u t h .

61.3.2 UPDATED ACQUISITION DATA

The Aircraft Operations Control Center Information system will generate an updated
a lmanac f o r each AR IA .

Almanac updating messages will be transmitted to the AOCC no later than H-45 min
utes of each ARIA pass via a dedicated TTY circuit. The AOCC will relay messages
to ARIA and HNET as necessary before H-24 minutes via TTY or voice.

61.4 INSTRUMENTATION CONFIGURATION

61.4 .1 USB-CSM/ IU

Refer to Section 54 of the NOD for USB transponder characteristics.

6 1 . 4 . 2 T E L E M E T R Y L I N K S

Refer to Section 57 of the NOD and these Supplements for telemetry link characteristics.
61 .4 .3 ARIA TELEMETRY L INK PRIORIT IES

For ARIA supporting the TLI event, link priorities are:

1 . 2 2 8 7 . 5 M H z
2 4 5 . 3 M H z
2 5 8 . 5 M H z

2 . 2 4 6 . 3 M H z
2 5 3 . 8 M H z
2 5 0 . 7 M H z

2 2 8 2 . 5 M H z

6 1 . 4 . 4 R E C O R D E R S

Predetected and postdetected receiver outputs and multiplexers will be patched to
wideband recorders according to tables 61-4 through 61-8. Recorders will be cali
brated as detailed in the "Premission Calibration Manual" , TU-28319-1-2/RCDR.
During the data recording interval, recorders will be monitored as specified in
Section 41.3 of the NOD. All ARIA voice recorders will be configured according to
table 61-9. The ARIA audio recorder will be operated at 1-7/8 ips. Prepass and
post calibrations will be accomplished at 60 ips. Mission data will be recorded at 120
ips per tables 61-3 and 61-4.

61.4.5 ARIA WIDEBAND RECORDER CALIBRATIONS

ARIA wideband recorders will be calibrated according to ARIA PMC, TU-28319-1-2/
R C D R .
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Table 61-7. Multiplexer No. 1 Setup

V R / Ta p e I R I G S C O
D a t a P o l . R c d r / T k C h a n n e l F r e q . R e m a r k s
100 pps Code/1 kHz E 7 0 W IRIG-B/1 kHz
V o i c e A n n o t a t i o n 1 6 4 0
2 pps Code 1 5 3 0 I R I G - C
S S 2 / L 1/3 1 4 2 2
s s 4 / R 1 /5 1 3 1 4 . 5
SS A / H 1 /2 1 2 1 0 . 5
s s A / V 1 /6 1 1 7 . 3 5
s s B / H 1 /9 1 0 5 . 4
s s B / V 1/13 9 3 . 9
s s C / H 1/10 8 3 . 0
s s C / V 1 / 1 4 7 2 . 3
s s G / L 1/1 5 1 . 3
s s G/R 2 /1 4 0 . 9 6
Timing Alarm 1 0 . 4 0

Table 61-8. Multiplexer No. 2 Setup

V R / Ta p e I R I G S C O
D a t a P o l . R c d r / T k C h a n n e l F r e q , R e m a r k s

100 pps Code/1 kHz E 7 0 W IRIG-B/1 kHz
V o i c e A n n o t a t i o n 1 6 4 0
2 pps Code 1 5 3 0 I R I G - C
SS 1 / H 2 /3 1 4 2 2
S S 3 / V 2 /5 1 3 1 4 . 5
S S D / H 2 /2 1 2 1 0 . 5
s s D / V 2 /6 1 1 7 . 3 5
s s E / H 2 /9 1 0 5 . 4
s s E / V 2/13 9 3 . 9
s s F / H 2/10 8 3 . 0
s s F / V 2 /14 7 2 . 3
T i m i n g A l a r m 1 0 . 4 0

Table 61-9. Voice Recorder Configuration for all ARIA

T r a c k Signal
1 I R I G B o n 1 k H z
2 P M E E I C
3 V H F v e r i fi c a t i o n r e c e i v e r
4 S/C and HF relay
5 USB comb ined down l i nk
6 V H F c o m b i n e d d o w n l i n k
7 O r d e r w i r e # 1

6 1 - 1 1
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6 1 . 4 . 6 R E C E I V E R S

Receivers will be calibrated as detailed in the "Premission Calibration Manual", TU-
28319-1-2. Before each data recording interval, receivers will be adjusted as speci
fied in Section 41. 3 of the NOD. Subsequent actions will be as follows;

a. Record the limited pre-D output of each individual receiver channel on tapes.
F e e d c o m b i n e r s f r o m u n l i m i t e d r e c e i v e r o u t p u t s .

b. Use a 1-millisecond AGO response on all telemetry receivers. Use VHO for
VHF telemetry receivers in second LO mode. (Do not use AFC.)

c. Perform the receiver input patching as follows:

R e c e i v e r F requency Band C h a n n e l N o . P o l a r i z a t i o n

T R - 1 0 9 U H F 1 A l l R H C

T R - 1 0 9 U H F 2 A l l L H C

T R - 1 0 9 V H F 1 A l l V

T R - 1 0 9 V H F 2 A l l H

M R - 1 0 9 V H F S u m 1 H

M R - 1 0 9 U H F S u m 2 L H C

M R - 1 0 9 V H F S u m 3 V

M R - 1 0 9 U H F S u m 4 R H C

d. Set up receivers on PM links 2287.5 MHz and 2282.5 MHz as follows:

2 n d L O m o d e - A P C

L o o p c o n t r o l - L o n g

L o o p b a n d w i d t h - 1 0 0 0 H z
A n t i - s i d e b a n d - O f f

A c q u i s i t i o n m o d e - A u t o m a t i c *
A G C - C o h e r e n t

* N o t e

Manual operation will be used when uplink transponder lock
is attempted before obtaining tracking receiver PM demodu
la t ion lock on 2287 .5 . A f te r up l ink lock has been ach ieved ,
r e t u r n t o a u t o m a t i c m o d e .

6 1 . 4 . 7 A N T E N N A P O L A R I Z A T I O N

Instrumentation antenna polarization will be as follows:

a. Linear polarization will be used for all VHF telemetry and voice reception.

b. Right hand circular (RHC) polarization will be used for all VHF voice uplink
( t r a n s m i t ) .

6 1 - 1 2
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c. RHC polarization will be used for all UHF (S-band) transmit.

d. Circular polarization will be used for all UHF (S-band) reeeive.

6 1 . 4 . 8 A N T E N N A P O S I T I O N I N G

61.4. 8.1 Instrumentation Antenna. The instrumentation antenna will be positioned and
operated according to Section 41. 3 of the NOD, the Instrumentation Almanac, or acqui
sition messages as appropriate.

61.4. 8.2 Antenna Beam Tilt. Acquisition for all ARIA (except for reentry support)
will be according to H-30 procedures modified as follows:

a. Select the VHF/UHF optimum mode and acquire VHF autotrack.

b. Acquire UHF autotrack and switch to UHF optimum, as soon as UHF track sta
bilizes (combiner is not switching between UHF and VHF).

c. When stable UHF autotrack has been achieved and antenna elevation is 2 degrees
or more above horizontal, insert VHF beam tilt in accordance with the following
s c h e d u l e s h o w n i n t a b l e 6 1 - 1 0 .

T a b l e 6 1 - 1 0 . B e a m T i l t S c h e d u l e

B e a m T i l t T i m e F r o m P C A ( m i n s e c )

T S P A T S P B T S P C

20 Deg * * *

16 Deg - 0 2 : 1 5 - 0 2 : 1 5 - 0 1 : 5 2

11 Deg - 0 1 : 5 0 - 0 1 : 5 0 - 0 1 : 3 1

0 Deg - 0 1 : 2 5 - 0 1 : 2 5 - 0 1 : 0 9

11 Deg plus + 0 1 : 2 5 + 0 1 : 1 7 + 0 1 : 4 1

16 Deg plus + 0 1 : 5 0 + 0 1 : 4 3 * *

20 Deg plus + 0 2 : 1 5 + 0 2 : 0 7 * *

0 Deg plus + 0 3 : 3 5 + 0 3 : 2 2 + 0 2 : 3 0

*As soon as a trackable S-band signal is received

**For TSP C, 11 degrees will be selected at plus 01:41 and maintained imtil
plus 02:30 when 0 degrees will be selected

N o t e

This schedule is referenced to PCA, in minutes and seconds, to
accomodate real-time changes in S/C trajectory or aircraft
position. Every effort should be made to execute beam tilt
w i th in 1 second of the spec ified t ime.

6 1 - 1 3
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d. When receiving VHF voice and no VHF telemetry links are present, use the
procedure described in subparagraph c.

6 1 . 4 . 9 A R I A S I G N A L D ATA D E M O D U L AT O R S

The signal data demodulators (USB demodulators) are to be set up as follows:

Loop bandwidth; 1500-Hz position/750-Hz position

B i t r a t e : 5 1 . 2 k b p s / 1 . 6 k b p s

N o t e

Special operating instructions for the SDD are contained in
ARIA Inflight Procedures, TU-28319-1-2.

6 1 . 4 . 1 0 A R I A T A P E R E C O R D E R L A B E L S

ARIA tape recorder labels will be provided according to the "AFETR Range Operating
Instruction" (ROI) 45-23-04-02.

61.4.11 VOICE ANNOTATION OF WIDEBAND RECORDERS

Wideband recorder tapes will be voice annotated in accordance with Section 35. 3.4.1 b
of the NOD. If the required information cannot be placed on the data tape, it will be
annotated on the calibration tape, and the following will be annotated on data tape:

NCG No.
ETR Test No.
Date
TSP No.
ACFT Tail No.
Recorder No.

6 1 . 4 . 1 2 P O S T M I S S I O N S - B A N D V O I C E C A L I B R AT I O N T E S T

Upon completion of mission support, each ARIA will perform the following test and
will teletype results to the AOCC. This data is required at the AOCC within 2 days
af ter the las t TSP is suppor ted:

a . E q u i p m e n t S e t u p

(1) Patch the following:

(a) UHF/VHF signal generator to directional couplers through step attenuator

(b) SDD outputs (one at a time at video patchpanel) to distortion analyzer
(HP 331) set for rms voltmeter operation.

6 1 - 1 4
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(2) Set UHF/VHF signal generator controls as follows:

O u t p u t f r e q : 2 2 8 7 . 5 M H z
M o d l e v e l : 0 . 7 r a d i a n s

C a r r i e r m o d : 1 . 2 5 M H z

F r e q s e l e c t : 2 2 0 0 - 2 3 0 0 M H z

V i d e o g e n : 4 0 0 - H z s i n e w a v e
M o d u l a t i o n m o d e ; P M

b. Test Procedure. Make RMS voltage readings of SDD output using the following
receiver input signal Levels with video Mod SW on and off. Video Mod on represents
signal plus noise (S+N) and Mod off represents noise (N).

c. Test Data. Record RMS voltage as follows:

S i g n a l L e v e l S D D N o . 1 S D D N o . 2
d b m S + N N S + N N

- 8 0

- 9 0

- 1 0 0

- 1 0 5

- 1 1 0

- 1 1 5

- 1 2 0

d. Test Data Identification. Identify test data as follows and teletype it to the
A O C C :

ARIA No.
Date of Test
A R I A S - b a n d V o i c e C a l i b r a t i o n D a t a

6 1 . 4 . 1 3 C O N T I N G E N C Y R E C O V E R Y S U P P O R T

Each ARIA will carry crystals for link 243. 0 MHz and two 100-kHz IF filters to be
used in the VHF tracking receivers during a contingency recovery situation.

6 1 . 5 M I S S I O N D A T A

6 1 . 5 . 1 D A T A R E C O R D I N G

The following data will be recorded onboard each aircraft:

a. Wideband magnetic tapes (TLM) - two per aircraft/TSP

b. Narrowband magnetic tapes (voice) - one per aircraft/day

e i - 1 5
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c. AFETR Form 40 - one per aircraft/TSP - which contains:

(1) Airborne telemetry log (ARIA configuration setup)

(2) ARIA pre/post calibration procedures

(3) Mission coordinator's quicklook report

(4) Navigation log (including navigator's plot of flight profile)

(5) Telemetry support summary

(a) Antenna operator's data/log

(b) Voice operator's data/log

(c) Telemetry operator's data/log

(d) HF operator's data/log

(e) Recorder operator's data/log.
6 1 . 5 . 2 D A T A P R O V I D E D B Y A F E T R

The following data will be provided by the AFETR:

a . I n s t r u m e n t a t i o n a l m a n a c

b. Voice recordings (HF-1 and HF-2) from Cape XY Building

c. Premission BER test data tapes from PMC

d. ARIA controller's report (including ground communicator evaluation report)

e . - P L I M d a t a s h e e t

f . ARIA/AOCC detai led performance report.

6 1 . 5 . 3 D A T A H A N D L I N G

ARIA data will be handled according to Section 35 of the NOD.

6 1 - 1 6
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S U P P L E M E N T T O S E C T I O N 6 2 . S H I P S U P P O R T

62.1 APOLLO INSTRUMENTED SHIP (AIS) TEST SUPPORT POSITIONS

To be provided by Premission Documentation Change (PDC) or Instrumentation Support
Ins t ruc t ion ( IS I )

62.2 SHIP POSITION AND ATTITUDE MEASURING SYSTEM (SPAMS)

6 2 . 2 . 1 M I S S I O N P R O C E D U R E S

All SPAMS procedures in the NOD, except Bathymetric Navigation System (BNS) proce
dures , app l y f o r t he AS-506 M iss ion .

6 2 . 2 . 2 E Q U I P M E N T O P E R AT I N G P R O C E D U R E S

62.2.2.1 Loran-C. Whenever ships are located where use of Loran-C equipment is
possible, it is to be used. All ships are to report the status of Loran-C data in the
Navigation Data Message (NDM); however, if the equipment is unusable due to location
of the ship, report this only once in the NDM.

62.2.2.2 Sonar Transponder (VAN only). Two transponders will be dropped and sur
veyed using procedures outlined in Section 62.4 of the NOD. The sonar beacon drop and
survey will start at least four days prior to T-0. Transponders will be released to the
surface by acoustic command upon completion of mission support; backup release
timers will be set for thirteen days. Position data obtained from transponders will be
used as the preferred reference to update the Integrated Navigation System (INS) in case
of failure of the Marine Star Tracker, or an overcast sky.

62.2.2.3 Satellite Tracker (AN/SRN-9). The computer interface to the Central Data
Processor (CDP) is no t opera t iona l fo r th is miss ion ; da ta must be taken f rom the ther
mal printer and transcribed to the data entry sheet before it is entered into the CDP
and the Input/Output (l/O) console. Prior to use of AN/SRN-9 position fixes in calcu
lating an INS 3-fix reset, AN/SRN-9 data will be recorded and reduced to determine
confidence level. This is accomplished by comparing position-fix data obtained by the
AN/SRN-9 with data obtained by the Marine Star Tracker. A suitable confidence level
is one-quarter of a nautical mile or less. After suitable confidence level is established,
AN/SRN-9 position fixes can be used for INS 3-fix reset calculation, if the data can be
obtained and reduced within thirty minutes from the time of the last AN/SRN-9 position
fi x .

6 2 . 2 . 3 C O N T I N G E N C Y P R O C E D U R E S

62.2.3.1 Contingency Equipment Usage. Contingency equipment usage for all class
ships is as fo l lows:

U s e P o s i t i o n E q u i p m e n t A t t i t u d e E q u i p m e n t

P r i m a r y

Seconda ry Dead Reckon ing

S R N - 9

L o r a n - C

I N S I N S

M K - 1 9

B a c k u p

B a c k u p

6 2 - 1
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N o t e

Primary and secondary modes are selectable only by the
Local Discrete Control Panel (LDCP) operator in the com
puter room. The backup position modes are not selectable;
they are used only to update the primary or secondary
s o u r c e .

62.2.3.2 INS Updating. If star data is not available for INS updating: VAN will use
the BNS sonar transponders (preferred), or the AN/SRN-9; MER/RED/HTV will use
the AN/SRN-9. All ships will use the Loran-C equipment for INS updating only if the
a fo remen t i oned sou rces a re no t ava i l ab le .

62.2.3.3 Flexure Monitor Failure. In the event of Flexure Monitor failure, the Ana-
log/Digital (A/D) converter and encoder power supplies for the appropriate Flexure
Monitor should be turned off. This will provide an all-zero input to the Flexure Moni
tor Buffer (GDP). The GDP operator on class 19 ships will continue to use the rolla-
path misalignment constants (the Flexc/Flexc entry in the AGQ/Trk program).
62.2.3.4 6-Point Acquisition Message Plotting. The navigation data plotter will plot
the 6-point acquisition message and will determine if a change in ship's course is nec
essary. This information is given to the navigation coordinator who will inform the
ship's controller if bow- or side-tracking will occur and will report the necessary
course change. This is a backup function to the ship's controller who also plots the 6-
point acquisition message. The plotting of the 6-points [Elevation (EL) and Azimuth
(AZ)] will be done on a maneuvering plotting chart. This procedure will be repeated
for each pass.

6 2 . 3 G D P S U P P O R T

6 2 . 3 . 1 G L A S S 1 9 S H I P S

62.3.1.1 GDP Usage. The GDP and associated equipment will be used to:

a . P r o c e s s n a v i g a t i o n d a t a f r o m s h i p n a v i g a t i o n s e c t i o n

b. Provide acquisition data to the ship antennas on the computer bus, and through
the Acquisition and Stabilization Network (ASN) and direct digital designate, to
G - b a n d r a d a r a n d U S B

c. Record G-band radar, USB, and navigation data on the Raw Data Recorder (RDR)

d . R e c o r d G - b a n d r a d a r, U S B , a n d n a v i g a t i o n d a t a

e. Provide G-band radar and/or USB teletype data for real-time transmission to the
Manned Spacecra f t Genter (MSG)

f. Provide high-speed G-band radar and USB data for real-time transmission to
M S G

g. Progress G-band radar and USB data to provide displays to the Maintenance and
Operations Supervisor (M&O) and printout of M&O digital display events on GDP
h i g h - s p e e d p r i n t e r .

6 2 - 2
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6 2 . 3 . 1 . 2 G e n e r a l C D P I n s t r u c t i o n s

a. CDP diagnostics and Station Readiness Tests (SRTs) will be conducted as re
q u i r e d .

b. For all scheduled passes, the CDP will initiate error models from the standby
program at H-50 minutes. The CDP will print out the error model data on the I/O
console and a copy of the data will be provided to the navigation section. At H -20
minutes, the CDP will be switched from standby to the acquisition track mode.

c. Raw C-band radar and USB data wi l l be received v ia the USB and C-band radar
buffers as inputs for the CDP. The raw C-band radar, USB, and navigation data
will be recorded on the Raw Data Recorder (RDR). Raw and corrected C-band
radar and USB data will be recorded on CDP 1240 magnetic tape unit during all sched
uled passes. Magnetic tapes and high-speed printer tabouts will be annotated with
t e s t n u m b e r, d a t e , t i m e , a n d r e v o l u t i o n n u m b e r.

6 2 . 3 . 1 . 3 C D P I n s t r u c t i o n ( I n s e r t i o n P h a s e !

a. Insertion ship will not receive an inflight Interrange Vector (IRV) message for
the insertion phase. A nominal IRV message, provided before launch, will be the
prime source of acquisition. Nominal look angles, inserted by use of handwheels,and "DESAE" routine in the ACQ/Trk Program will be used as the backup acquisi
tion source. AZ and EL of input data are provided in degrees and range is provided
in feet. In the acquisition track mode the CDP will stabilize this data by means of
the ASN for acquisition by all ship antennas.

b. From Acquisition of Signal (AOS) to Loss of Signal (LOS) the CDP will transmit
high-speed real-time C-band radar and USB data to MCC via high-speed data trans
m i s s i o n s y s t e m .

c. The CDP will transmit USB Telemetry (TTY) data in real-time to Mission Con
t ro l Cen te r (MCC) f rom AOS to LOS o f S -band t rack . Th is da ta w i l l be t ransmi t ted
at 100-words per minute in the 60-character format at a rate of one sample per
six seconds. C-band radar TTY data will be transmitted postpass to MCC. The
priority may be modified by the tracking schedule or Site Configuration Message
( S C M ) .

d. The CDP computer is also required to accept the following manual inputs:

(1) Liftoff time in GMT (GMTLO)

(2) Mission Identification (ID) for TTY and Data Transmission Unit (DTU) data
t r a n s m i s s i o n

(3) Ships position for TTY metric data transmission

( 4 ) R a d a r c o r r e c t i o n s f o r C - b a n d r a d a r

(5) Radar corrections for S-band

(6) INS biases, navigation data biases

6 2 - 3
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(7) Flexure biases

(8) Ship's position for dead reckoning

(9) Satellite Communications (SATCOM) designate data in nautical mile XYZ
format and AZ and EL ang les fo rmat

(10) IRV manual insertion by means of I/O console.

e. The LDCP thmisting switch will normally be in the ON position. The thrusting
switch will be turned off as directed by Track after insertion.

6 2 . 3 . 1 . 4 G D P I n s t r u c t i o n ( E a r t h O r b i t a l P h a s e )

a. After the initial insertion revolution, IRV and 6-point acquisition messages will
be sent from MCC, 30 to 60 minutes before every scheduled pass. The hard copy
of the IRV message will be evaluated for the correct range address(es) and number
of characters per line. Checksums will be verified and the time, position, and
velocity parameters will be checked before loading the IRV message into the CDP.
The format of the IRV message is shown in Section 33 of the NOD. The IRV will be
used in the acquisition mode of the CDP operation program to provide acquisition
data to the computer acquisition bus. In the acquisition track mode, the CDP will
also provide stabilization data for the ASN. The MCC 6-point acquisition message
format is shown in Section 33 of the NOD. Ships will also receive 20-second look
angles from Goddard Space Flight Center (GSFC). If the MCC IRV is invalid, the
Acquisition Bus Monitor (ABM) will have look-angle data inserted by use of hand-
wheels. The CDP will stabilize these look angles for all ship antennas by using
the ASN. CDP personnel will also insert the look angles vs time data by means of
the "DESAE" routine in the ACQ/Trk Program. AZ and EL are provided in degrees;
range is provided in feet.

b. The CDP will output S-band data in real time at 100-words per minutes in the 60-
character format at a rate of one sample per six seconds. C-band radar data will
be transmitted postpass. (The priority may be modified by the tracking schedule or
S C M . )

c. LDCP thrusting switch is set to OFF position, or as directed by Track.

62.3.1.5 CDP Metric Data Reduction. Analvsis. or Evaluation. Requirements for
CDP metric reduction, analysis, or evaluation will be provided by PDC or ISI.

6 2 . 3 . 2 C L A S S 6 S f fl P S

To be supp l ied .

6 2 . 4 S H I P B O A R D T I M I N G

The timii^ requirements and distribution of timing signals are shown in table 62-1.
Timing propagation delays for timing system synchronization will be issued by PDC or
IS I p r i o r t o t he m iss ion .

6 2 . 5 S H I P B O A R D W E A T H E R R E P O R T I N G

Shipboard weather reporting will begin at F -5 days and will be accomplished in accord
ance with paragraph 62.3. 5 of the NOD.

6 2 - 4
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Table 62-1. Shipboard Timing Requirements Signal Distribution

T i m i n g
Signal TLM USB OCC CMD Comm

"S
.g

1

Q Xmitters Navigation Computers Comments 1—
I R I G A I K pps*

I R I G B 1 1 1 100 pps*

I R I G C 1 1 1 1 2 pps*

I R I G D 1 ppm*

I R I G E 10 pps*

N A S A 1 s e c 1 *

N A S A 1 m i n *

N A S A 1 h r *

N A S A S D T 2 *

5 M H z * *

1 M H z 8 6 1 1 * *

1 0 0 M H z 2 1 7 * *

1 Mpps

2 Mpps

10 kpps 2 * *

1 kpps * *

100 pps 1 * *

60 pps * *

40 pps 6 * *

20 pps 6 + *

10 pps 1 6 * *

2 pps * *

1 pps 1 * *

10 ppm * *

2 ppm 1 * *

Binary coded
g e n e r a t o r 8

*

* C o d e d
* * N o t c o d e d

N o t e

The numbers i nd i ca te the number o f l i nes requ i red . One o f
the SDT signals going to TLM will be on 1 kHz.
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6 2 . 6 R E C O V E R Y S U P P O R T C O N T I N G E N C Y

62.6.1 The USNS Vanguard is designated as a secondary recovery ship to support
launch abort contingencies in addition to its primary assignment of tracking.

62. 6.2 In the event of an abort during the ascent phase of the mission, the Recovery
Coordinator at MCC will determine the need for VAN to support recovery operations.
Following such a decision, responsibility for issuance of instructions to VAN passes
from the Flight Director to the Commander, Task Force 140 (CTF-140), located at the
Atlantic Recovery Control Center, Norfolk, Virginia.

62. 6. 3 The Recovery Coordinator will notify the Network Controller (NC) that a voice
circuit is required between CTF-140 and the bridge of the ship. The NC will request
G S F C t o e x t e n d a c i r c u i t t o V A N .

62. 6.4 After initial communications have been established, VAN will enter the Task
Fo rce Recove ry Common HF-SSB ne t f o r commun i ca t i ons w i t h CTF-140 i n acco rdance
with appropriate frequency plans. Local communications between VAN, HC-130 air
craft, the Command Module, and pararescue personnel will be conducted on 296.8 MHz
link. Release of the recovery circuits will be made by CTF-140.

62. 6. 5 During a recovery situation, a running commentary of significant events will be
m a d e t o C T F - 1 4 0 .

62. 6.6 VAN is required to submit surface weather observations to MCC as outlined
in paragraph 62.3. 5.3 of the NOD.
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6 2 . 7 S H I P / A P O L L O R A N G E I N S T R U M E N TAT I O N A I R C R A F T ( A R I A l D ATA T R A N S F E R
( M E R / R E D l

6 2 . 7 . 1 P U R P O S E

The purpose of the data transfer is to provide rapid delivery of important Translunar
Injection (TLX) data to Marshall Space Flight Center (MSFC). The tapes recorded on
the aircraft will be delivered to a courier aircraft for immediate delivery to MSFC.

6 2 . 7 . 2 M E T H O D

Telemetry data, recorded on the ship during the TLX phase is transmitted from the ship
to the aircraft using S-band. The aircraft will receive the data, record it on
tape, and deliver the tape to the user as rapidly as possible.

6 2 . 7 . 3 O P E R AT I N G P R O C E D U R E S

The aircraft will approach the ship on a radial pattern. When VHF voice contact is
established, the ship S-band transmitter will be brought up with modulation. The modu
lation source will be a tape, copied from the mission tape recorded during the TLX pass.
When the aircraft has established recording levels and is ready to record, the ship will
rewind the tape to the beginning of the data and will stand by to start the transfer. The
tape will be started on command of the aircraft. If there is insufficient time remaining
to complete the transfer, the aircraft should be instructed to start the run over. Three
full data passes will be required to transfer all the data. During each pass, one Pulse
Code Modulation (PCM) link will be transmitted on the 1.024-MHz subcarrier, one
FM/FM link will be transmitted using the 450-kHz carrier from the tape recorder, and
the timing track must be repeated. The ship should monitor the tape during
the playback to report dropouts on the tape to the aircraft to avoid unnecessary reruns.

6 2 . 7 . 4 S E Q U E N C E O F E V E N T S

S e q u e n c e P o s i t i o n

1 M & O

2 M & O /
A R I A

3 M & O /
A R X A

4 A R X A

5 M & O

6 A R X A

7 M & O

6 2 - 7

E v e n t

Establish equipment configuration and perform loop-
b a c k t e s t .

Establish HE contact at approximately 500 miles
(approximately one hour prior to data transfer).

E s t a b l i s h v o i c e c o n t a c t o n 2 9 6 . 8 - M H z l i n k . C h e c k
secondary link, 259.7 MHz, and return to 296.8-
M H z l i n k .

Turn on dump transmitters 245.3 MHz primary
link, and 237. 8 secondary link.

C o n fi r m a u t o t r a c k o f 4 - 1 a n t e n n a

Confirm ARXA is on Test Support Position (TSP),
and request ship to transmit on 2282. 5-MHz link.

T u r n t e s t t r a n s m i t t e r o n a n d i n s t r u c t A R X A t h a t
data wi l l be up l inked for th is pass.
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S e q u e n c e P o s i t i o n E v e n t

8 A R I A Confirm autotrack. Request data for setup.

9 M & O Start tape (use the portion of the tape with good
data for this setup period).

1 0 A R I A Confirm that all data is good, or request setup
change . Reques t sh ip to rew ind da ta fo r s ta r t
o f d a t a r u n .

1 1 M & O A f te r da ta t ape i s rewound , confi rm ARIA has
sufficient amount of time remaining on TSP and
good s igna l l eve l .

1 2 M & O /
A R I A

Start data run. If at any time during the data run
the ARIA has loss of data, the run should be abor
t e d .

1 3 M & O I n s t r u c t A R I A w h e n t r a n s f e r i s c o m p l e t e .

6 2 . 7 . 5 D E T A I L E D M & O P R O C E D U R E S

The sequence of events in paragraph 62.7.4 outlines the procedures required of M&O.
In addition, the aircraft requires range and bearing readings at one-minute intervals.
These position points should be transmitted to the aircraft without request and without
acknowledgement. Prior to the acquisition of the aircraft, the ship should establish
the equipment configuration and perform an onboard loop-back test to confirm the
validity of the setup. The M&O must determine the duration of the TLI pass to ensure
that the entire data tape will be recorded. The pass duration should be reported to the
aircraft prior to the run. Passes 1 and 2 have top priority in the event of time limita
tions. Prior to each pass, detailed information regarding the data to be transferred
should be forwarded to the aircraft. Link identification should be reported by frequency
and number, e.g. , CP-1, DP-1, etc.

6 2 . 7 . 6 D E T A I L E D T L M P R O C E D U R E S

62. 7. 6.1 Preparation. The data pass from TLI will be copied as soon after the mission
as possible (copy should be complete by TLI plus two hours). The only data required
to be copied is DP-1, track 11; CP-1, track 6; DP-IB, track 7; DF-1, track 8; and
track 12; 36-Bit Timing, track 5; USB Mixer plus Cycle Lock, track 10. The best
quality tape copy possible should be made. All Saturn Launch Vehicle (SLY) data
should be copied in an EM mode ieven if the original data is recorded direct). The 36-
bit Binary Coded Decimal (BCD)/l-kHz Timing and Cycle-Lock data should be copied
d i r e c t .

62.7.6.2 Transfer Configuration. The PCM data (DP-1, CP-1, and DP-IB) will be
patched from the tape recorder to the PCM station. The signal conditioner output
will be patched to the S-band area where it will modulate the 1. 024-MHz subcarrier.
The em/EM data (DE-1) will be patched from a direct reproduce output of the tape
recorder on a 450-kHz carrier to the S-band area where it will modulate the S-band
test transmitter. The timing data will be patched from the Phase Modulation (PM)
reproduce output of the tape recorder (Track 5) to the S-band area where it will modu
late the 1.25-MHz subcarrier. The recorder output for timing data should be adjusted
to approximately 3 vpp. Cycle Lock should be used for all phases of the transfer.
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62. 7. 6.3 Transfer Procedures. Prior to each run, Telemetry Operator (TLM) will
inform M&O of the link frequency and link number (CP-1, DPA-1, etc.) to be trans
f e r r e d .

a. Telemetry Antenna 4-1. The antenna will track the ARIA on 245. 3-MHz (unmod)
(primary), and 237.8-MHz (secondary). The main function of the antenna is to pro
vide the acquisition source for the ARIA S-band antenna.

b. Tape Recorder. Prior to each data run, the data will be uplinked for a short
period to allow ARIA to set levels. After ARIA has reported a good signal level
setting, the data tape will be rewound to the AOS point for the data run. During
the data runs, the PCM station should be monitored to ensure that the signal con
ditioner is properly adjusted. There will be three data runs. The data for each
r u n w i l l b e t r a n s m i t t e d a s f o l l o w s :

R u n 1

D a t a T r a c k N o .

D P - I B 7

D F - 1 8

T i m i n g 5

R u n 2

D a t a T r a c k N o .

C P - 1 6

D F - 1 1 2

T i m i n g 5

R u n 3

D a t a T r a c k N o .

D P - 1 1 1

T i m i n g 5

c. Data Verification. During the data run, the loop-back data should be checked as
f o l l o w s ;

(1) PCM Data. Check PCM data received from the USB area by placing data on
a second decom. This decom should not have more dropouts than the decom
being used to feed the USB.

(2) FM/FM Data. Check the FM/FM data by patching the composite output of
USB to an FM reproduce unit of a tape recorder. The output of the FM reproduce
u n i t c a n b e o b s e r v e d o n t h e T M I .

(3) Timing. Check the- timing data in the S-band area by monitoring the output of
t h e 1 . 2 5 - M H z d e m o d o n a s c o p e .
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6 2 . 7 . 7 D E TA I L E D S - B A N D P R O C E D U R E S

a. Coordinate patching with TLM so that signals received from them will be as
f o l l o w s :

F u n c t i o n L e v e l E x t e r n a l I n p u t S D D S

T i m i n g 3 v p p V o i c e

P C M 2 . 5 v p p T L M

4 5 0 k H z 6 v p p S p e e c h

b. Patch the timing input to the voice subcarrier modulation input (1.25 MHz).
Timing level should be set to 3 vpp.

c. Patch the PCM input to TLM bias (1. 024 MHz) input. The PCM level should be
set to 2. 5 vpp.

d. Patch the voice subcarrier to the voice-subcarrier adder input. Patch the TLM
subcarrier to the TLM subcarrier adder input.

e. Patch the speech external input to speech-subcarrier adder input. The 450-kHz
level should be set to 6 vpp.

f. Connect the PM mod output to the video amp (HP 467A). Connect output of amp
to TLM inpu t o f t he tes t t r ansmi t t e r.

g . The modu la t ion ind ices w i l l be se t as fo l l ows :

( 1 ) T L M 1 . 0 2 4 M H z : 1 . 0 R A D

(2 ) Vo i ce 1 .25 MHz : 0 . 7 RAD

(3) 450-kHz FM/FM: 1.0 RAD

h. Disconnect the TLM and voice subcarriers from the test transmitter. Use the
video amp to set the carrier suppression on the 450-kHz FM/PM.

i. Disconnect 450-kHz subcarrier and connect the voice and TLM subcarriers one
at a time. Set the carrier suppression using internal level controls in the test unit.

j . Tu n e t e s t t r a n s m i t t e r t o 2 2 8 2 . 5 M H z .

N o t e

Disconnect the paramp RF test inputs. Terminate the open
inputs in 50-ohm load.

k. Connect the output of the test transmitter through a Traveling Wave Tube (TWT)
(Alfred 561A) to the test signal cable.

1. Break the test signal line at the pedestal base bandpass filter. At this point in
sert another TWT (Alfred 6868) (Refer to note 1).

m. Break the test-signal line again at the hub bandpass filter. Connect a test cable
from there to the horn (Refer to note 2).
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N o t e

1 . Do not overdr ive and sa tura te the TWT in the pedesta l
base . Es tab l i sh an inpu t o f one m i l l iwa t t t o the second TWT.

2. Fabricate a mounting bracket that will mate a horn with
the spare acquisition antenna mount. Mount horn as close
as possib le in l ine wi th main antenna.

3. Establ ish a power input of one watt to the test horn.

6 2 . 7 . 8 R A D A R P R O C E D U R E S

The C-band radar will skin track the aircraft and will provide azimuth and range read
outs at one-minute intervals. These readouts will be transmitted directly to the air
craft, or through the M&O. By direction from the M&O, the radar can also be used as
an acqu is i t i on source fo r USB.

6 2 . 7 . 9 C O M M U N I C A T I O N F R E Q U E N C Y

V H F

2 9 6 . 8 - M H z p r i m a r y ; b o t h s h i p s

2 5 9 . 7 - M H z s e c o n d a r y : b o t h s h i p s

H F

Recommended TX/RX frequencies in order of preference
( lower s ideband opera t ion )

M e r c u r y R e d s t o n e

R e c e i v e T r a n s m i t R e c e i v e T r a n s m i t

4 7 4 7 k H z 4 0 1 6 k H z 9 0 2 2 k H z 9 9 4 9 k H z

5 6 8 8 k H z 5 0 8 6 k H z 6 7 3 2 k H z 7 6 1 1 k H z

5 7 0 3 k H z 5 1 7 1 k H z

The Network Support Team (NST) will coordinate any deviation from the aforementioned
frequencies with the ships and ARIA prior to ARIA take off.

6 2 . 8 A P O L L O S H I P S N AV I G AT I O N D ATA M E S S A G E

Refer to paragraph 33.2.21 of the NOD for Apollo Ships NDM sample format. Text
explanations are as follows;

a. Items 1-17. Refer to paragraph 33.2. 21. 5b. of the NOD.

b. Item 18. Item 18 of the NDM will contain the time of all resets since transmis
sion of the previous NDM and the code assigned to the method used for each reset.

c. Items 19-24. Refer to paragraph 33.2.21.5b. of the NOD.

d. Item 25. Item 25 of the NDM will contain the most recent problems, status of the
navigation area, percentage of cloud cover, star-tracking status, and sea condition.
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